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(57) Abstract: By obtaining and purifying antihuman Mpl antibody, antihuman Mpl sv(Fv)2 is purified with the use of a genetic 
engineering technique. Further, antihuman Mpl sc(FV)2 is successfully humanized. By evaluating the TPO-like agonistic activity 
of sc(Fv)2, it is found out that sc(Fv)2 shows a high agonistic activity to antihuman Mpl antibody and the activity is comparable 
or even superior to the activity of human TPO which is a natural ligand. It is also found out that VB22B sc(Fv)2 and humanized 
IT) VB22B sc(Fv)2 have an effect of increasing platelets in vivo. 
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m m 

[oooi] tt&m UMv\^mm^mw-^^)i^tvx^m^^um^mtmm\^ 



[0002] hn^#3i^^(Thrombopoietin:TPO)^, &W.^^<DitMMf&<Dl^W.b / 7$ik& 

$ IJ^H^- (Megakaryocyte colony-stimulating factor) &>§l ^fec-MPLVJf 

[0003] MplteTPO<D^<#ffc-efef9, Cluster of Differentiation (CD) ^Cj^^bTttCDllO^y 

Genebank:NM_005373#J$0 , SZST^Wi^hte&mmfcfrhi/^/V^zf^-^q} 
<9lti£^ m^&th&o ~£fc 635T57liJ;<9 ^truncated form/^£nib;h/CV^o 

[0004] iMh#^^##w#<te, vtf>\?<Di&&\z£v^fom±&2mmku ^-i- 

j?tt1-Z>Z-bt)m^tiX\, ^ 0 
[0005] #!j;U3\ ^J^utK^I/ (EPO) ^W#:iC^-i-S^L#:^3iy^ci^^^f^^ft 
#«r^^fR1*f$nT*D«9, ^(D^^-ffi (Fab) Kir^bEPO^m^(D^m 



[0006] Mpuzi^u TPOT^xhmk&m-rzttm>m^tix\ ^ (##w^c 
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[0007] —jfX\ TPOT^^bm^^ir-^m^ (scFv) /^fg^^Tl ^ (#f^m 
Xi#: (DiabodyMbU ^T(Z)Diabody^^^^:^-e^-^^^^^^oTV^(# 



*g#fFifl6342220-^- 



S^<2^ IB HO 1/79494 



IS 1^02/33072^- 
!H^!BJfl02/33073-^ 



[0008] #fP^CS^l 

#w^cm2 

##f^i^l:Palacios^, Cell, 1985^, Vol.41, p.727-734 

^#fF JCS^2 : Souyrifb^, Cell, 1990^, Vol.63, p. 1137-1 147 

##fF^tiifc3 : Elliott Sfb^|\ J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 

^#fF3Ciifc4 : Abe £>^N Immunol. Lett. 1998^, Vol.61, p.73-78 

##fF^Cfi^5 : Bijia DengfeiF, Blood, 1998^, Vol.92, p. 1981-1988 

[0009] ^IK^M? teVtmz.m&X%,£tlfz.h<DX&*), ^<D @ ^ttTPOU-fe7°^— 
T^-^h^^^i-§^Mpl^#:^#^^^^bT^^i-§lfe/J^^/>S^^J, 

[ooio] ^0^^^{i_hiEi^M^fif^:i-?>fcfe ^i^w^s^fT^ofco ^mm^-hi-z, fa 

thMpl^#:VB22B^^#-*tMb, itfH^X^^J^^fflV^-C— ^g^fr^?!, 

Mpl^^Diabody^H,^^^— pCXND3-VB22B db^ff^b/'o ££>^bJ^<^— 
pCXND3-VB22B db^/B^T, ^thMpl^^scCFv^^gl^^— pCXND3-VB22B 
sc(Fv)2^fN§^f'o r(D^^,^<^^— pCXND3-VB22B sc(Fv)2^CHO-DG44|BJ|ft-e 

i^#_h?t^^^ithMpl sc(Fv)2^ffMbfc 0 £7c, VB22B sc(Fv)2<DTPO 
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&T=t~*hffi&£WiML,f£kZ.^ VB22B IgG ^LT, VB22B sc(Fv)2{*^V>T^ 

[0011] *fc, «IW£>{35®ig<£>t:Mt:VB22B sc(Fv)2^Mi~^-i^^-^L/ v c 0 

££>iC in vivo^*5V^-CVB22B sc(Fv)24o £U^MbVB22B sc(Fv)2 

[0012] «0jm£f9A{£lft^te, Jl^T(0[l]~[22]^ffii-§ 0 

[1] TPO^#: (Mpl) — <Dffi&fe&&mir% S c(Fv)2&mm)&ftb^X^1rZ>ik 

[2] sc(Fv)2^p cD^mm^v>#—^^nx\^~b&w®tbir^ ci]^ia* 

Mo 

[4] thMplRTj^/VMpl^^ 

mmm 0 

[6] @B^IJ#-^: 1, 2, 3^fE*c<DT5y^@E^ib&5CDRK 2, 3^1-^^^^ 
[7] IB^J#-^:4, 5, 6^fE^T5y^IS?"Jd^^CDRl, 2, S&iiir&m^i"!^ 

[9] [6] ~ [8] cd\ >i* tt^^-tE<c(DT^y^is?iJ^*5v ^TixtelSi^T^/^w 

^2c, ^P^iTJ^/^c^A^^ ^o[6]~[8](m^tb^fE*c<^#^ 
[10] [6] ~ [8] (DV ^-f ^^CfEfc^^^^^^tT— -?&mm-$-%tjifc*: 
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4 

[1 1] tbM P lc7526# S 7>£>274# g CDT$7^|3^^rBlt-f"S^L^^ra)^^i:bX 
[12] TPOg^#: (Mpl) ^©^^'|4^^'-r ; 5sc(Fv)2^^)^^-i;bT^-^-r5 

Ci3] sc(Fv)2f <7)-iT^J»sy>^— -e^^tL-rv^rt^#^i-5. [12] d 

[14] ^iST^/^-feSrt^^i-^, [13] tfEtt^Jfc/hMWJo 

[15] tbMpl^t^^Mpll31^^i-6^#:^^^il-r^^i-6jfc/jNM*P^ 

o 

[17] ga^-i-:^ 2, 3^|Btt<DT5yMSB^Ij75^^2>CDRl, 2, 3£r^1-5Ji£J(BX 

^ffl^^tf^fr^Sb^^ib-c^-^ri-sjk/J^iiiP^Jo 

7JSff^ #^p*3j;t5/^}i#A^tt, ^o[l7]~[19]<Dl^;ft^-fa!K 

[2i] [17] ~ [19] (D\,^ir^\zmm<DffimmwiTZtt°h—y%mw&%ffii$ 

[22] tbMpl©26# @ £^274# @ ©T^y^gP^^mS"!"?)^^^^^-^^ 

[0013] [[gll-llfcMfcfifCIB^IJ (hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B u2-wz4*5£ 
7J?hVB22B q-wz5:VH)*3 < 3;tJ ? tHt:^ISia^J(hVB22B p-z, hVB22B g-e, hVB22B 

m m m m mwm) 
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e s hVB22B u2-wz4*5 J:t) ? hVB22B q-wz5:VL) , ftbt^FR^it^CdRcD^jSJiLO 

cm 1-2] mi- i<DWt%*:?Firmx*ibZ)o 

[lll2]IE#^^^^^V^^^tS^^^VB22BS^#CD^Jfe/j^^ifc^i-^^•t s 
[|l]3]ACNU^f|^Ufcjfe/jN^^^^^i-S^^^VB22BS^^^^^i~^7-e 
CHI4]— ^Hfetfrsc(Fv)20-ftMiiS^i~!ll-e&^o 

[|Il5]Mpl3§5ICH03fflJ§S1*3rJ£ V ^cVB22B sc(Fv)2CD^-a-?£f4i¥ffi(D^^:^i-^ 
9~7Xh?> 0 VB22B sc(Fv)2#®o n p^^Lfc 0 

[Hi6]BaF-human MplM V ^TzW22Bffii$(DT^~Xhffif±WB<DlfeW:&^ir?*^ 
X&>& a ■ 

[[gl7]BaF-monkey Mpl^^V^cVB22B^#:OT^— ^h^ttWffi^ig^tr^i-^ 
7Xfo& 0 

[(H8]M-07e^ V ^7tVB22B^#:<^T^^hM-t4f?'ffiC>7^IP:^-f-^77-efe5o 

[|H9]|1I9«. -V17XMVB22B sc(Fv)2:£ £1^6226 e sc(Fv)2. hVB22B g-e sc(Fv)2 

^^V^, BaF3-human Mp\X<DTPOMT^~*h^£&W^t£ffi^%7F-tMX&> 

Z> 0 (450nm/655nm) £r^U ^ttfiift^^l-o 

[H)10]|iIlOf4 x -^!>^MVB22B sc(Fv)2£5j;miVB22B p-z sc(Fv)2, hVB22B u2-wz 

4 sc(Fv)2&rJl^T, BaF3-human MplX(DTPOmT=i'^h^^WM^f^W:^ 

^-riH-e$)5 0 (450nm/655nm) £r^U ^fAte^S^-to 

[HI 1 1] HI 1 1 -^^7^MVB22B sc(Fv)2*5 £t>*hVB22B q-wz5 sc(Fv)2M V >t, BaF 

3-human Mpl^(DTPO&T^~xVmfe$:WffiUtf&&&^&\X'1bZ> 0 iBBNlfcBR 

(450nm/655nm) &*^U filttttit^^^ 
[fgJ12]|H12{i, IES'*^^^/KC*5ttShVB22B u2-wz4 sc(FV)2&£>U^hVB22B 
q-wz5 sc(FV)2CD^-[Hl ffiW |C £5 jfiuME* #f£ffi Ht?fcS 0 

[0014] ^mit. TPOS^^(Mpl) \Z&tttt#&fT%)&&kl,X'£1r+&s Jh'hM 



m *. mm mm® 
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[0015] ^mmcomma^ w^it^fitz.m^ w^w-^^itmm^^r^/ 

[ooi6] ^uwpmnM^^(D^uwit^wp^r^mr^-h^> 0 ^mwp^u 

tL,x\t, tigMtDi^, mzmsh, mm/cm, mm%m. it® 

MMB. PJA'X, T/Vcx— /K Fanconrftifiu 1%^&W. / £>&.tiL'bMWP^ 

ik/hffiM'-Pfe. May-HegglinM^S^ Alport ^{^1$, Bernard-Soulier^m^l^, gray 
platelet^S^ Wiskott-Aldrich^^, #^ttjfc/h«^tt^fiE#f , ^JSHtt 

[0017] ik/hmwpm^ —^ma^mn^^ik^u^m^wm^ti, m*.t£. 0 

x\^m&x&oxh. fa'bm&mM^%&^h%tmm£n%w:mc&%M& 
[0018] sk^mmMm^ Ji/j^^it^p§^rs § rnxmrn^n^mrnxm , fifhmm 
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[0019] MplJSTPOtf^^ftrefci?, fchMplO»te^E^Jf*IEfcflW£*b''tV ^ (Palacios 
et al. Cell, 1985^, Vol.41, p.727-734XJ3, Genebank:NM_005373) o X, Jl^-?^ 
lF7VMpl(i^/ga?iJ#:^-:67, T5/^ / /ia^!j#-^:68) , ^;*Mpl 
(GenBank#NM_010823)<Die^"Jtl£^^^tI-e$3§ o thMpl(DT5/@^IB?lJ£:ia?!j#^- : 

[0020] X, ^tf^Mpl^te, JiizR^Mpl^doV ^"CT^/^©^, ft-^ ^ 

^f'^MMpl^^^^o ^MMpltD^ffc^LTte, 0!l;tkf, Matthias 
Ballmaier et al., BLOOD, (2001), Vol.97, No.l, P139#^fE^$tt/b^MMpl^# 

[0021] t-*3V ^-C«Mpl^mi-§^^:#:«#^Rg^$tb^V ^S, jh/J^if 

[0022] Mpl^-r^T^^h^tt^te, ^^X^-^^^lHJ^-efe^jtlfiL^^Ji^^jfiL 

[0023] 0tJx.«, II^J^lE«(Dj;5^^J^^m^m^^T^^^tt^SlJS-r6^^ 

[0024] T^^b^\^mM^irmmhmm^^<D^mKx^mir^t^n^ 
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G-CSF^^#: N mpU neu, GM-CSF§;^#:, EP0^2£ft^ c-kit, 

5r.i:^-C#So g&ti&Ze&£-&Z>BB&bLXtt, Mfttt. BaF3 N NFS60, 

FDCP-1, FDCP-2, CTLL-2, DA-1, KTS^&^lf Z>Z.b&X%% 0 

[0025] wm. T^xhm&&mfeir%mzm\^&MmmbL,x^ m^m^/xu 
Mfotemkfimfe^ifex»&%mmmir%^b&x^z> 0 m%.i$. mmB&mcen free 

assay)(Dffim. «^(cell-based assay)tf>*g|R, &J$?K<Z>f£35E, ^5RO*gfilSrffi 
V^^^^-c#§ 0 *SUjWJJ&5R©*taii:L-Ctt, Sfitra^^^fC. DNA. RNACDjfc 

dna, RNA<Dii#@ x mWf, #SI:I^5:}:« 0 m^W^vWsitfeS&^T 

m^mt, mmm^mt, nmomk. ^(Dmtm^m^^^t^x^^ 0 m 
^M'g.bvxtt.^ frm?>'<?w, mmttM. mm^^^m. mRNA^jii^ 

mRNA*, Ca 2+ ^cAMP^(D|fflJiSrtft$Rfsji^a*, 1Mti&fii?>/<?'KA&&f3\/^ 
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&x%z> 0 

[oo26] ^foh<D&mmm&ms£ir%jfmti,x^ mz.mmti.t£<. & 

i&m%:mm^7 jv^xi^ ^xm%-t^b-^x^ 0 
[0027] *mw<D&'§iis\mm<D—DbL,x^ i&fr^k&msm?tbtiz>o w^ituw- 

tt\ ^^^f*(whole antibody, #!|;Ulwhole IgG^)(D— ^5>^*bTV>;5}7L#:$r 
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Wb$*VTV vTt>«fcV \ ft#:|f>i©*^iLttt, f^JxJ;?, Fab, Fab', F(ab')2, Fv 

t£i!&mtfZ>Zb&-Z%Z>o teft^Hti&Lfc&MtftMbLXtt:* mx.i~£. Fab, Fab' 

, F(ab')2, Fv, scFv (single chain Fv) , Diabody, sc(Fv)2 (single chain (Fv)2)^if^r^ 
tfZZLbUfi-VZ&o 

[0028] ^Fvimm^M^(D^Wim}fx^^^^mmm^i^b^^m^ 
tt 0 f Fvj m}fm^<DVH^xwL^4¥^^^xm^<m^ntc^4^— ( 

VH-VLdf^— ) -CfcSo #BT^^^®30(D+gM^^:^fJi^ (complementarity 
determining region;CDR) ^fBSfKffiU VH-VL^^— (D^ffi^^g^-g-g^Sr 

[0029] scFv^te, ^#r<DVH*5j;WL^^^tt, ^tl^fW^— (D* 0 y-<^ KI^ 

— Sr^Az-ess^ rtv^i^scFv^, ^u^^<Dtz.m^m^M^^^ir^b^ 

^^^(scFvCO^Ift^oV^T^, PluckthunlfThe Pharmacology of Monoclonal 
AntibodiesJVol.113 (Rosenburg and Moore ed (Springer Verlag, New York) 
pp.269-315, 1994) £#JJC> 0 ^mmK&tf&V^JJ— ^M^^ig^^fc^ 

[0030] Diabodyte, S^^g!ll^^J;^*^$tb/c^ffi(bivalent)(D^#:if>i"^i ; 0i-(Holliger 
P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097^§\ 
W093/11161-^-^) 0 Diabodyfi, 2^<D7$V^^^mfahWi)&£tl&^4^'-- X&0 
, , tfV^^mfe&*. m\^m^XVLRXfVHff\ Km^^-x^^^m^ 

*sv\ m&n&wi/jj— K&o%s&i5tvx\^ 0 m—^v-<y^m±^ 

^i-^r^^^^-i^^^f c ^ N Diabody«20(D^^Mi^ ; rr 
[0031] ^HK^^T, Jk/J^^^^^JX^lfe/J^iiWJ^^-^^Mpl^s^ 
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sc(Fv)2J3, 20<DVH^.U?20(DVL^!J^— ^Xffi&\JX^^^\ZL\jiMft^ik 
tfifcXfoZ) (Hudson et aU J Immunol. Methods 1999;231 : 177-189) 0 sc(Fv)2{*, 

m^bK£<9 &m£tlX\s^ 0 sc(Fv)2te, f?!lx.«\ scFv^y^— Xffi&Z.blz£oX 

vmx%z> 0 

[0032] 3^c2o<DVH&^2o<WL#\ — ^m^V^7°^V<DUM)ffiM&^&bVXVH, 

VU VH, VL([VH]y^7— [VL]U^— [VH]U>-^7 — [VL])(D)lK^3feAy-eV^^^ 

[0033] 2o<Z)VH^2o(DVL(D)II^^#^JifBBBg^RB^$tLi :is . if (D^ftJlRf^-CM^ 

[vl] y i/ti — [vh] y ^ — [vh] y — [vl] 

[ vh] y ^ — [ vl] y — [ vl] y — [ vh] 

[vh] y x& — [vh] y — [vl] y — [vl] 

[ vl] y — [ vl] y — [ vh] y — [ vh] 

[vl] y — [vh] y — [vl] y — [vh] 

[0034] tfifc(DpSmmi&&M;&1rZ>V^%— tVXft, ffixtt¥lz£vmMMZ>&:M<D 

^f^)>^)—, yjft&M&W)^iJ~-{.W7U£. Protein Engineering, 9(3), 
299-305, 1996#fR0 ^Hfl^$tl,3y^/— t$&f8\t^Z>Z.b&~C%Z>&, ^HKtUSl^ 

j^CT^H^^ig^^i-^-ir^Br^-efc^^, 1~100T57^, 0*L<te 
3~50T5/&, Mfc0*L<fct5~3OT5/BI, #^£L<m2~18T^/^($Jx.{S 

[0035] #|?U^ ^fK!l^*- <E>^: 
Ser 

GlySer 
Gly • Gly • Ser 
Ser • Gly • Gly 
Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly 'Gly Gly 'Gly Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0036] ioT^:^0j!^V^r#^0*LV^sc(Fv)2(Dtg#^bT^i, MX-l^ £IT<D 

sc(Fv)2&apif3££as-e£3o 

[VH] ^TWy (lST^SWO [VL] ^^"Ky l/JJ— (15T^/m) [VH] 

[0037] G-mt^yov^*— uk¥$mffl) ^^(Dmmzmmm^bfrxy, ^mm 

Ms ^JX-^N-tKn^v^^v-W^KCNHS). MDSS), tr 

^ (^/vwi/y^^v) ^^w— h (bs 3 ) , s^tf-tr ^ w^vVv^nt 0 ;^ 

— h) (DSP), ^ft^(^WVWv^nft^- h) (DTSSP) , 

;V\f^{^-y^^y ;V^-y^-~Y) (EGSK ^r^l^^a— /Mf^CX/V* 
^^^W^^/^^^-h) (^/V^-EGS), W^vvWS^S^ (DST) , 

v ? ^7V^^v^W^v ? /V?S^'^^(^^-DST) „ If X [2- W5:K^-=3r^ 
/V/K^/V^-=3rv / )^^/V]^/V*^(BSOCOES) „ tf X [2- (^/VJfcX^v' W^h**" 5 ^ 

^7/v^-/v^^) m^/v]^/^^ (^vv^-bsocoes) &£f~e&»9. ^tvfeo^^j 

[0038] 4o(7)^;#:-Br^^^i-§^^«, Ml\ Z-^><D])>'%—&!&&bteZ>1>K ^ 
^bV^^^b^:^^DiaboclyX«sc(Fv)2-efe«9, #(C0*b<f*sc(Fv)2-C*>S o - 
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Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. 
H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., 
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#M) Q 
[0039] sc(Fv)2lk£ftfc#iMpmm^ MplKMVXm^m^^T=i^^h^\^^i-^(DX\ 

[0040] ^mi^m^x, ^hmu^^mrnxn^mm^M^^ri^Mpi^mm 
[0041] ^t^mm*. mt£%mm&mmm&m^fr^xftm&ti%ttfcx&<9, mz. 

[0042] wMvcfcn. nmrft (reshaped) th#n£kbffi£ti, ztu*. w^wmmm . 

^jtii^^^ft^ffiMt^^lB^CCDR; complementarity determining region) £r 

h^hnx^^imMwntum^m^^rEP 125023^-4^ wo 96/02576 

[0043] ^r^W^f*, ^&Xffifo<DCDRkKhttfc<DZ7U~J>&'--?&i& (framework region; 

fflV>TPCR^^J;t9^i-?.(W098/13388^f6^tB«^)^^#^)o 
[0044] CDR&jfL,Xmife£tlZ>Kh$ifc<D'7U— At7— 
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— .M7— ?ffi$<DT$St&&&&LXi> =fcV ^ (Sato, K.etal., CancerRes. (1993) 53, 
851-856) o 

[0047] fc*3, ^9trL^fcMbtrt^Srfmbfe|| fc, RT^Mc (Mtil FR) 

1\ £V)£5ftft^£^W;v\ ^^ifcfls 9s*tfcfk w*c$m, J? 



[0049] Mpl^fPf$1-;5£Mb^<^!J£LTte, m3£tf> (9) - (19) fclEife<DfcMb#tffc£r# 
<fc<5 0 
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[0051] BT^iamx.M P i^^i-§fei;#:«, xt^-^oPiW^t^it^S 

[0052] W lz.3$\ ^T, jfiL/J^^^f&^JXfiJfiL/J^Jf^^Jf^*^MplS:88ii 

in vivo-eo^^, v;>&m^x&m'T*%z>zLbi>*t>. 4¥mzmmx&z>b^z.bti% 
[0053] £bK*$&miz.m^x, ik^mu^m^mmxuik^umMM^^ti^Mpi^ 

^EC50=100nM£*T, ^L<«EC50=30nM^T, &£>fc0*lXf* 

[0054] T^^b^oiWfefrifctt, ^H^^^KD^^DfT^-ir^Rr^fe^, 

[0055] 2fc3BWfc:*5V v 'C\ ^Mm#^Mpl^(D|^^?gtt^KD=10^M^T<^^L#:-e^ 
fr&frfe. mm#lC^<D^&&&mVXmifeir%~b&X^% 0 WiX-ft, BIAcore 

^rffl v ^fcmm^7^^&m&mmvx%m-f-&z-t& nsmx&% 0 -r&^sensor 
chi P ±(c bmmmpl-fc® tew&mfe^. mfcb-^mmMpi-FctDmKftm&m 
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[0056] ^m&(D±m^mzmm£ti^^\ m*.t£. mm^i^mm^m^m^ 

-T^W-^m-i^ ^Wlktxjx^ $IT(D (i) ~ (19) <d\ ^ti**teftM<D&ifc&sfi 

tfzzb&-T*gz>o (i) ~ (19) <D\,^m*Kmm<D&ffixfri^<te&ft*i\tt& 

[0058] (l)BB^U#-^-l, 2, 3(VB22B:VH CDRK 2, 3) t£fES6<£>T^/&6E?!l>&>£>&5CDRl 

[0059] (2)gB^lJ#-^-4, 5, 6(VB22B:VL CDRK 2, 3) fcfE^<DT^/^BS?!|7>£>&5CDRl 

, 2, 3£^-r3VL^tp*rLf* 0 
[0060] (3)BB#I##: 1, 2, 3(VB22B:VH CDR1, 2, 3) lCfBf&tf>T^/SIBE?!l;5>&fc5 

CDR1, 2, 3^#i-^VH, *5J:TJ?ga?lJ#^-:4, 5, 6(VB22B:VL CDR1, 2, 3) \ZMM 

<DT^/%fc^Mfrhl£Z>CDRU 2, 3^r#i-§VL^-a-tp^:#: 0 
[0061] (4)@E^iJ#-^:8 (VB22B:VH) ^fBft^T^/BftE^Jd^J&SVHSr^triW^ 
[0062] (5)@a^lJ#^-: 10(VB22B:VL) fcfBfc^T^/gfeBB^ja^ftSX^^tf^ffco 
[0063] (6) BE^!I#-S- : 8 (VB22B : VH) tCfBftOT^y&E^J^b&SVI-U *5«fcTJ*BE?!l#-S- : 

10 (VB22B: VL) lC|BifeOT^/i^^j36»^5VLSr^tfit#o 
[0064] (7) @B^!J#^- : 1 2 (VB22B : scFv) \ZL^1&<DT^S$^m*^ttfoifr 0 
[0065] (8) fE^!I## : 14 (VB22B : sc(Fv)2) \Z.WM<DT^/mWM Sr^Tf 5#Wfco 
[0066] (9)£AT<£>(a)~(c)(Dlvf Jh/flMEfBifrBT^ift^Jj&^&S. FR1, 2, 3. 4*^*5 

VH«r£t?tWfctfctto 
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(a) gB^'J#^-:15 N 16, 17, 18(hVB22B p-z:VH FRl, 2, 3, 4) 

(b) IS^lJ#^-:19, 20, 21. 22(hVB22B g-e:VH FRl, 2, 3, 4) 

(c) BE^!l#-^-:23 x 24, 25, 26(hVB22B e:VH FRl, 2, 3, 4) 

(d) gE^IJ#-£h81. 82. 83. 84(hVB22B u2-wz4:VH FR1. 2. 3. 4) 

(e) ga^lj#^-:81, 82. 85, 84(hVB22B q-wz5:VH FR1. 2. 3. 4) 

[0067] (10) UT<D(ed^fzfe(b)icmM<DT*ymmmfabtf:Z>, FRl. 2. 3, 4£r#i-£VL£ 

(a) ia^lJ#-^-:27, 28, 29, 30(hVB22B p-z:VL FRl, 2, 3, 4) 

(b) BB?!|#-S§-:31, 32, 33, 34(hVB22B g-e^ctthVB22B e:VL FRl, 2, 3, 4) 

(c) ffi^lJ#^-:86, 87, 88, 89(hVB22B u2-wz4:VL FRl, 2, 3, 4) 

(d) ga^lJ#-^:86, 90, 91, 89(hVB22B q-wz5:VL FRl, 2, 3, 4) 
[0068] (11) ^T»(a)~(c)(DV>Ttl7!)^-fBic^VH*D < i:WL^tpth{b^i#: o 

(a) |S^lJ#-^:15, 16, 17, 18^fBic»T^/^ga?IJ;d^&3, FRl, 2, 3, 4^i~§ 
VH, *5j;t>WiJ#-^-:27, 28, 29, 30^fB«<£>T5/^ga^J^£>&3, FRl. 2. 3. 4 

(b) ga^J#-^:19. 20. 21. 22^fS^(DT5y^gS^^^S. FRl. 2, 3, 4^i~§ 
VH, :&£UWJ#^-:31, 32, 33, 34^fBft<DT^/^ga^J/^ib&£, FRl, 2, 3, 4 

(c) gB^J#-^:23, 24. 25. 26^fB^T5/^ga^^^. FRl. 2, 3, 4^i~§ 
VH. :JoJ;^WJ#^-:31. 32. 33. 34^fB^<DT^/^ga^J;^ib&&. FRl. 2. 3. 4 
^iTi-SVL 

(d) ga?U#^-:81. 82. 83. 84^fB<c(DT^y^ia?lj7)^^5. FRl. 2. 3. 4^i~^ 
VH. joit^ia^^-^-iSe. 87. 88. 89^fB4k<DT^/^ga^j7>ib&£. FRl, 2, 3, 4 
^#i~^VL 

(e) ga^J#^-:81, 82, 85, 84^fB*c<Z)T^/^ia?ij7^&3, FRl, 2, 3, 43r^Tt"5 
VH, *5j;t^WlJ#-^:86, 90, 91, 89^fBitOT5/^ga?lJ;^ib&£, FRl, 2, 3, 4 
^i~3VL 

[0069] (12)ga^iJ#-^-: 1, 2, 3^fEic<OT5/^ie?lj7^&3CDRl, 2, 3&^irZ>VH&^ 
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[0070] (13)ga^(J#-^:4, 5, 6fc ! mM<DT$Sti£GS&\frbftZ>CDRU 2, 3Sr^Ti*SVLSr^ 
[0071] (14)ga^!j#-^: 1, 2, 3(£fBife<AT^&BB^Ji&>bfc5CDRU 2. 3Sr^Ti"5VH % 

[0072] (15)E?W##:51 (hVB22B p-z:VH) , gB^lJ#^-: 53 (hVB22B g-e:VH) , IB^lJ# 

55 (hVB22B e:VH) „ gE#l##: 92 (hVB22B u2-wz4:VH) „ fc5V^3gE#l##: 
93 (hVB22B q-wz5:VH) fc1Efc<PT5/&E^ja>b&5VH^tffcM[^ffc„ 

[0073] (16)E?lJ#^-:57(hVB22B p-z:VL) „ gE^lJ#^-: 59 (hVB22B g-erVL&SV^fS 
hVB22B e: VL), 94 (hVB22B u2-wz4: VL) „ fc5V ^fSE#|#-l§-: 95 ( 

hVB22B q-wz5:VH) fc|Bifc©T5yifcE^ja>fefc3VL^t?fcMb^fo 

[0074] (17) ^T^(a)~(c)(DV^^^c|E*fe^VH^J:t>VL^tpl:h^^:#: 0 

(a) ga^J#-^:51 (hVB22B p-z:VH) fcfEft^T^&E^ia^&SVH. 
^: 57 (hVB22B p-z:VL) ^1E^<£>T5:/^E?!J/D^&5VL 

(b) IS^iJ#-^:53(hVB22B g-e:VH) ^|E^OT57^E^ld^Jfe5VH, ^T^E^J 
^-:59(hVB22B g-e:VL&5V>{2hVB22B e:VL) fciBftOT^/^E^Jd^ftSVL 

(c) IS?lJ#-^:55(hVB22B e:VH) iZWM&T^SmWE&lfrbftZVHs &T*E#I##: 
59(hVB22B g-e: VL&>3VM3hVB22B e:VL) fcfEfcOT^/gfeE^J^k&SVL 

(d) ia?lJ#^-:92(hVB22B u2-wz4:VH) ^fEScOT5:/^E?!J^b&5VH, ^t^E 
^IJ#^-: 94 (hVB22B u2-wz4: VL) fciEfc^T^/B&E^l^b&SVL 

(e) ia?lJ#^-:93(hVB22B q-wz5:VH) fcfBfc^T^/BfeBE^Jj^&ifcSVI-U S.^ia^J 

95 (hVB22B q-wz5:VL) fcfBftOT^/llE^IJ&^&SVL 
[0075] ga?lj#^- : 5 1 (hVB22B p-z : VH) „ ga?lj#^- : 5 3 (hVB22B g-e : VH) „ g£?lj#^- : 5 
5 (hVB22B e : VH) „ gS?!j#-^ : 92 (hVB22B u2-wz4 : VH) „ *fcf*ga?U#-^ : 93 ( 
hVB22B q-wz5:VH) fcfBf^T^/BfeE^UlCJoV^ 
T5/^§M&:31~35/^CDR1, 
T^y^Mi : 50~66^CDR2, 
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T^y^M*:99~107^CDR3, 
T^/HSW£: 1~30^FR1, 
T^/m^iiL : 36~49dSFR2 % 
T^MMi : 67~98#SFR3, 

T^ym^iiL : 108~ 1 18^FR4&£*B ^ "t"S 0 
[0076] X, BB^iJ#-^-:57(hVB22B p-z:VL)*fc^@B^iJ#-^:59(hVB22B g-e:VL^fc{* 

hVB22B e:VL), IS?lJ#^-:94(hVB22B u2-wz4:VL) % fc5V ^3BE#|#-Pf- : 95 ( 

hVB22B q-wz5:VH) \ZLffi1&<DT^St&gi&ll\ZL$5\,^T^ 

T5/^f|5^:24~39^CDRK 

T5:/B»|£:55~61^CDR2, 

T^/^gftft: : 94~ 102^CDR3, 

T^/HSMfc: 1~23^FR1, 

T5:/^§|5^:40~54^FR2, 

T5/^flMi:62~93^FR3, 

T5:/^§|3^:103~112^FR4^^i-^ o 
[0077] &$&\ftlz$5\ vC\ hVB22B p-z VHE^UH:*3tt5CDR*3«J;OTRi:E^!I#-^^©^t 

hVB22B p-z VH:FR1/BB^'J#-^-: 15 
hVB22B p-z VH:CDRl/ga?lJ#^-: 1 
hVB22B p-z VH:FR2/BB^IJ#-^-: 16 
hVB22B p-z VH : CDR2/ga?lJ# : ^- : 2 
hVB22B p-z VH:FR3/ / ia?lJ#^-: 17 
hVB22B p-z VH : CDR3/Ba^'J^^- : 3 
hVB22B p-z VH : FR4/ / ga?lJ#^- : 18 
[0078] t-*5V hVB22B p-z VLSE^Jfc&ltSCDR&J:^ FR£gE^J#^£<WJ& 

hVB22B p-z VL:FR1/E#|##:27 
hVB22B p-z VL:CDRl/ia^lJ#^:4 
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hVB22B p-z VL : FR2/BB^J#^- : 28 
hVB22B p-z VL : CDR2/IB?'J#-^ : 5 
hVB22B p-z VL : FR3/6B#l#-*7 : 29 
hVB22B p-z VL : CDR3/gB?lJ#^§- : 6 
hVB22B p-z VL : FR4/IB^lJ#-^ : 30 
[0079] ^HIK fc*3l ^t, hVB22B g-e VHga^!j^*5(t^CDR*5 < £t^R£IE^[J#^§-£<D*j-j£; 

hVB22B g-e VH:FR1/BB^IJ#^§-: 19 
hVB22B g-e VH : CDRl/@B?lJ#^- : 1 
hVB22B g-e VH : FR2/IB^IJ#-^- : 20 
hVB22B g-e VH : CDR2/@B^'J#^- : 2 
hVB22B g-e VH : FR3/gfl^lJ#-F?- : 21 
hVB22B g-e VH : CDR3/@fi^lJ#^- : 3 
hVB22B g-e VH : FR4/ga?lJ#^- : 22 
[0080] \ZL&\ hVB22B g-e VLSE^!l^*3tt5CDR*5 «fctf FR£ga^J#-^£<£>*J-j£ 

hVB22B g-e VL:FRl/ia?l]#^-: 31 
hVB22B g-e VL:CDRl/6B?!I#-^:4 
hVB22B g-e VL : FR2/IB^lJ#^- : 32 
hVB22B g-e VL : CDR2/IB^IJ#-^- : 5 
hVB22B g-e VL : FR3/IE^lJ#-^ : 33 
hVB22B g-e VL : CDR3/IB?lJ#^- : 6 
hVB22B g-e VL : FR4/IB?'J# : ^- : 34 
[0081] ^^WtCjoV vt, hVB22B e VH^\\\ZL^\^CDR^^¥RtMM^^t(DM^U- 

hVB22B e VH:FR1/IB^IJ#-^-: 23 
hVB22B e VH:CDR1/E#|##: 1 
hVB22B e VH : FR2/K1#I#-^ : 24 
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hVB22B e VH : CDR2/ga^lJ# : ^- : 2 
hVB22B e VH : FR3/ga^lJ#^§- : 25 
hVB22B e VH : CDRS/ga^'J^^- : 3 
hVB22B e VH : FR4/ga?'J# : ^- : 26 
[0082] t-*3V vCx hVB22B e VL&&\iz:&ft&CDR&&TFFRbW!&\&^b<Dftl&fe 

hVB22B e VL:FRl/ga^lJ#^-: 31 
hVB22B e VL:CDRl/ga^lJ#-^-:4 
hVB22B e VL:FR2/ga?(J#^-: 32 
hVB22B e VL:CDR2/IE?[J#-^: 5 
hVB22B e VL:FR3/IE^lJ#-^: 33 
hVB22B e VL:CDR3/g£^J#-^:6 
hVB22B e VL:FR4/ga?IJ#-*§-: 34 
[0083] (C*3V vf % hVB22B u2-wz4 VHE^!l(Jl*3^SCDR*3j;t/FRi:E^!l#-^-i:<D 

hVB22B u2-wz4 VH:FRl/ / Ifi?!|#-^-:81 
hVB22B u2-wz4 VH:CDRl/ga^J#^-: 1 
hVB22B u2-wz4 VH : FR2/ / IS?IJ#-^- : 82 
hVB22B u2-wz4 VH : CDR2/ga?'J#^- : 2 
hVB22B u2-wz4 VH : FR3/Ifl?!|#^- : 83 
hVB22B u2-wz4 VH : CDR3/IS?'J#^- : 3 
hVB22B u2-wz4 VH : FR4/ga^J#-^ : 84 
[0084] ^$&miC$3X vC\ hVB22B u2-wz4 VLga^J^*5(t ; 5CDR*5j;TJ?FR^ga^!j#-^t(D 

hVB22B u2-wz4 VL:FRl/ga^lJ#^-:86 
hVB22B u2-wz4 VLrCDRl/ga^g^^ 
hVB22B u2-wz4 VL:FR2/ga^lJ#^-:87 
hVB22B u2-wz4 VL:CDR2/K1#I#-^ : 5 
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hVB22B u2-wz4 VL:FR3/gE^lJ#^-:88 
hVB22B u2-wz4 VL:CDR3/IE^IJ#-^:6 
hVB22B u2-wz4 VL:FR4/gB^lJ#^-:89 
[0085] K3S\ ^T, hVB22B q-wz5 VHgE^U^tt3CDR:fcJ;tFTR£gE^J#-^<£> 

hVB22B q-wz5 VH:FRl/6!#l#-*7 :81 
hVB22B q-wz5 VH:CDRl/gE?!]#^-: 1 
hVB22B q-wz5 VH:FR2/IS^IJ#^-:82 
hVB22B q-wz5 VH : CDR2/gE?(J#^- : 2 
hVB22B q-wz5 VH:FR3/IE^IJ#-^:83 
hVB22B q-wz5 VH : CDR3/gE^lJ#^- : 3 
hVB22B q-wz5 VH : FR4/@E^IJ#-^ : 84 
[0086] ^^Jl i£3S\ hVB22B q-wz5 \nM£MZ$otf%CDR$d£XfFRbffi&\&^b<DM 

hVB22B q-wz5 VL:FRl/IB?U#^-:86 
hVB22B q-wz5 VL:CDRl/Sl#|#-*!-:4 
hVB22B q-wz5 VL : FR2/gE^J#-S§- : 90 
hVB22B q-wz5 VL : CDR2/gE?!J#^- : 5 
hVB22B q-wz5 VL : FRS/gB^'J^^- : 91 
hVB22B q-wz5 VL:CDR3/E#|#-^:6 
hVB22B q-wz5 VL:FR4/gE^IJ#^-:89 
[0087] hVB22B p-z lE^'J, hVB22B g-e gE^lJ, hVB22B e gE^'J, hVB22B u2-wz4 gE 

^(J, *5j;TJ*hVB22B q-wz5ga^J^*3it?)CDR*3j;t^FR(D^fJ^;^, Hll^Lft, 

VB22B VH(D^Sga^lJ^gB?lJ#^-: 7, VB22B VL<Z):^5£gB?lJ^gE?!]#^- : 9 
, VB22B scFv(D^^gE^lJ^gE^lJ#^-: 11, VB22B sc(Fv)2<£>i£SBE?!l£:E#l#-^: 
13, hVB22B p-z VH<D^SIE^lJ^IE^J#-^ : 50, hVB22B g-e VHtf^SIE^lJ^IE 
?lJ#^-:52, hVB22B e VH<D^SgE^lJ^gB^lJ#^-: 54, hVB22B u2-wz4 VHOtS 
gE^J^gE^!j#-^:96*5j;U ? hVB22B q-wz5 VHtf^SIE^gB^J^^- : 98, hVB22B 
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p-z VL<^S@a^lJ^BE^iJ#-^-:56, hVB22B g-e VL, hVB22B e VL<D^^@E^!j£r 
S£^lJ#^-:58, hVB22B u2-wz4 VLOi£SBB?!liSrBE^!l#-^:97*3«J;TJ ? hVB22B 
q-wz5 VL(D^SE^IJ^Ba^J#^-:99, hVB22B p-z sc(Fv)2<^Sia^K^J#^- 
:60, hVB22B g-e sc(Fv)2(Di£^ia^l£rga^!j#^:62, hVB22B e sc(Fv)2(D^^IE 
?lJ^IE^lJ#^-:64, hVB22B u2-wz4 sc(Fv)2<£>^J£IE?!j£ria?!J#-i§-: 102:&J;U ? 
hVB22B q-wz5 sc(Fv)2<D^^gE^IJ£@E^IJ#-^: lOS^fEiki'So 
[0088] (18)ia^lJ#^-:61(hVB22B p-z:sc(Fv)2) , @a^lj#^-: 63 (hVB22B g-e : sc(Fv)2) , 
BB^!I## : 65 (hVB22B e : sc(Fv)2) , SB^!I#-^- : 100 (hVB22B u2-wz4 : sc(Fv)2) itft 
«ga^(J#-^ : 101 (hVB22B q-wz5 : sc(Fv)2) <D V >T*U&>fciEife<£>T5 /^ga^J^Ti - 

[oo89] (19) JifE(i)~(i8)(Dv^^^-fa*fe^T5y^Ba^j^v^rixfi ; fS^T$y 

[0090] _hfE (1) ~ (18) <D\ ^tlM^mM(D^m^Mp\KMir^Tdt^h^^0^K 

[0091] fcwy^^KMfgw^^i^^y-<^K^iiBi-^fc^(D, mm^Kx<^ 

^H^-e$3^t^\ g|J^#^6<j^^f||Sjfe(Hashimoto-Gotoh, T. et al. (1995) Gene 
152, 271-275, Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500, 
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456, Kramer W, and Fritz 
HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel,TA(1985) Proc Natl Acad Sci 
USA. 82, 488-492, Kunkel (1988) Methods Enzymol. 85, 2763-2766) JfeifSrfflV^T 
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[0092] ^m~$~z>T^yWtl%&fc$$\,^x\^ T^yMij^otta^^tb-cv^siJor^y 

A, U U M, F, P, W, Y, V) , §fcM4T^/^(R, D, N, C, E, Q, G, H, K, S, T) , B 

mmmm^m-r^r^ymiG, a, v, l, u p), *tsM«i^t t§7vt(s, 
^mmm&^ir%T^ym(H, f, y, w) &mfz>^t&x%% (m^m^-rtihr^ 

[0093] fe57^WJ(^t§iX(tlti(Z)7^iai©>:^, ttMOVXteftil 

#6^J^tt^li#i~§i^tti-'e^^nbtb-CV^§(Mark, D. F. et al., Proc. Natl. 
Acad. Sci. USA (1984) 81, 5662-5666 , Zoller, M. J. & Smith, M. Nucleic Acids 
Research (1982) 10, 6487-6500 , Wang, A. et al., Science 224, 1431-1433 , 
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413 ) 

o 

[0094] ^mm^wtDT^ymmmcmn^r^/m^^^M^tifc^ma^ ^.ti 
-<??—KmAu m±xm^-^m-fx<, mm^^<D^m^m^^^.t^x 

fif„ FLAG (Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ) , 6{H<DHis (fcJ* 
^>V)BS7>b&36 X His, 10 X His, -f^^/V^^if (HA) , Hbc-mycCOWr 

>i\ VSV-GP<D$r>i\ pl8HIV<D$f>i\ T7-tag, HSV-tag, E-tag, SVAOT^CW^Wr)! 
, lck tag, a-tubulin<D$f>i\ B-tag, Protein C tf^Jt^^^^^^^^K^Sffli" 
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[0095] ^mm^mt, m^^^^M^^m^m^^itmn^m^v , 

[0097] ^mmm-r^^h— ^mm^m^tmmm^^M^^n^ti^ 
[0098] ^mmK^^xn, m^m^^iooKmm^r^/mmm^i-^iwmMi-^ 

^ir^mt, thMpl(D26# g £>Glu7^£>274# g (DLeu^rC^JJ^ ^b<fil89 
# @ <Z)Ala7>^245# g (DGlyOi^i^ $b^0*b<«213# g <DGln7>£>231# g (D 
Ala^-COfJJ^^ItL-CV^^i^B^^o t^o-C, thMpl(D26# g ~274# g , £> 
5V^il89# g ~245# g , &3W3:213# g ~231# g (D^M^MM't^W-'h^ 
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[0099] fchMpl<DT5/^ga?lJ(ga^J#-^:66)026#@~274#@, &>§VM3:189# g ~ 

245# g , &5V^2213# g ~231# g ©fa#^«^5*fc#{*, mm#\^%l<Djf 

g ~274# g „ ^il89# g ~245# g , fcSV M3213# g ~231# g (D^^^K 



[0100] 



TO 



[0101] JWW^te, ^/?v—^/vfofo&ftUir%{a^lk<D£y{z1rtil-££.\s\ 

Genebank:NM_005373tC^i^$tifcMpljt'fs^/T^y^ia^J^?i 1 i-§^^^J:o 



[0102] mz. ^.<DmMMpi^^m^m^w^xm v ^ 0 ^ m p kd§p^^° 

[0103] ^^^(^^MPL^#:(Dmf^i-§Mpl^^--h^^t°h--^^#S(Z)t>(D^PSfe$tL 

1\ M P i^±{c^ir^^ o h—^b^(D^h—y^mm^x~hx\\ tot 



[0104] ^feiJ^^^$^nt?L»]^^LT«, #M^£;h^<DW&v>7^ I 



n 
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[0105] iRf^tlSSrSblfiUc^feK-rsicri, ^©^fefcUfctfSoTffibtLSo ^IxJi, — 

^fb§ 0 AffcftjfcfS* ^f^i^^PBS (Phosphate-Buffered Saline) ^^Jft&ifcik^ 

[0106] £5 lent? Ltt«&&$fe&U jfiL»^lc^fM©irLfrv^</vdS_h#-t-5©Srfl6i8bfc. 

[0107] fffiB^*0^»^^ftli^-»ii^a^i:L-r, ngfLSj^^n— ^M^fl^ 

§ 0 ^fl^te, ^3®(DM* (Djmft&W, #!jxJ3\ P3 (P3x63Ag8.653) (J. 

Immnol. (1979) 123, 1548-1550) , P3x63Ag8U. 1 (Current Topics in Microbiology 
and Immunology (1978) 81, 1-7), NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) , MPC-11 (Margulies. D.H. et al., Cell (1976) 8, 
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) „ FO (deSt. 
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21), SI 94 (Trowbridge, I. S. J. 
Exp. Med. (1978) 148, 313-323) , R210 (Galfre, G. et al., Nature (1979) 277, 
131-133)#^W)S^ffl$ttSo 

[0108] Mm%L&mn&b^v— ^mmtcommm^n, ^ma^A^<D^m, fc.bz.is 

, 9— ^/VXrWV&tf^ifc (Kohler. G. and Milstein, C, Methods Enzymol. ( 
1981)73, 3-46)mz.m^XftyZ-bft-C^Z> 0 

mmmm^x-mm^ti^o m^mmt\^xi^ m^y^i/^y=3-/KPEG 
[0109] f&'mmn&t^ti— ^mmb<D&m^n&M^nfeir%-b&x%% 0 mz-iz, 5 
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, memoir, ^©t, ^(DWDmmn^m^^n^m^tDm^m^m *im 

^fe37°C@S^*PfiLfcPEG^(^!Jx.}iW^*1000-6000Sit) £M 

^•30-60% (w/v) (Dm&xmMu ms-rz-tKXox @ ^i-^ia^flft^M':/ 

[0111] ^(Di5^bT#^tLfc/^^yK— ^{*, ii^<D«U©a$u ^Jx.^HATlg#*( 

[oii2] tM^^oib^^^Lj^^^bTJifE/N^yK— v^ii:, thy^w 

^in vitro-T?MpHO&f£U iRf^y^^^thS^^j^^^SIBSr^r^S^n— • <e 
spl-59878#^«#flg) o £<b^ th^Ifef©^T0W/^ hy— Sr^Tf*5h9^ 

WO 94/25585 WO 93/12227 WO92/03918 WO 

94/02602 ^Am^M)o 

[0113] ^(DkoKx^xtfFm&ti^sw— ^jvfoVf$:n$L-rz>^-7*w—^\^ m^<D 
»imxfr& 0 

[oii4] ^m^^w— vfrh^sfn— -t/vtfifc&m^irzia^ m^^^vv—^ 
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[0115] ^frte^-^M^yK— -^d^n— ^>^u ig^^^— ^,m^A,-?\ r 

~$~&Z.bt>vJ^X&Z>(ffi}x.l$, Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192, 
767-775, 1990#fP0 o 

[0116] tftMpmfo&jM^irz^zfvF— -^a^ &LMpmt$<D nw. (V)mi& 

(Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) % AGPC& ( 
Chomczynski, P.et al., Anal. Biochem. (1987) 162, 156-159) %£\Z.£%T^X^kRNA%: 
mRNA Purification Kit (Pharmacia®) f^rffflLT g &J(DmRNA&WWki~& 
o *rt, QuickPrep mRNA Purification Kit (Pharmacia®) &fft\^Z.blZ.£'9mRNA%: 

mgmm-rz^tkx^Zo 

[0117] ^t^TcmRNA^^i^fe^^^^fflV^-C^L^Vfi^^cDNA^^i-So cDNAtf) 
iifdtH, AMV Reverse Transcriptase First-strand cDNA Synthesis Kit (^ffc^Xlil 

*±M)^Jl^-CfT5o cDNA(D^j^^oj:t) ? ltit'S^f5^{*^ 5'-Ampli FINDER 
RACE Kit(ClontechM)^oJ:t^PCRSrffiV>7t5'-RACE^(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A.et al., Nucleic 
Acids Res. (1989) 17, 2919-2932) ^^.mir^b^X^o 

[0118] nhntcPCRm^h n Mb-rzDNAmx&mmu dna^i^t^o £<b 
[0119] ^mxxmmtsnzttMpmfc&wk^ir^z.n, mm, ^w-mm^mwrnm 
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[0120] ^itfc^-o^mte, H^fefcttUK«r=»— K^jtfy^W-^KSrBU* (clS^ 

ifte#£i^-ObiV^WO 94/11523 #^«#flg)o 

[0121] ^^-iLTH, fllfctf, *d»IS«tf&^irf-34&£-lJ:tt, '•W— Sr^cJB&IS (09*. 

it, JM109, DH5 a „ HB101. XLlBlue)f£bX±mK^U^±MMMir^tcib{Z. s 

±mmx*mm&tiz>ti#)<D r 0 nj &t>^ ^^^^e^m^tt^^a©^*^^ 

(DfflbL-Xfe, M133^^—, pUC^^^— , pBR322 N pBluescript, 
pCR-Script&^tf^f £>*t3 0 *fc, cDNA(D^>n— iJWttJUSr S l&irLfc 
_hWB-<^— ©ffili, 0[|;Ui, pGEM-T, pDIRECT, pT7&^#Cf hflZo 
[0122] £LTJ3\ #!JxJi, @ to£Ufc#£>ra, ^ 

^»M^it#B$ttSJ;53&-blB#»Sr^P"0^^^, ?g^JM109, DH5 a , HB101, 
XLl-Blueftif ©;*Cj»1S£Ui:##l;::j8V vCfcfc, ;«0^«<^?lre^&,};5&:7° 
n^e— , #Ux.fcf. lacZ^n^e— (Warcfe, Nature (1989) 341, 544-546; 
FASEB J. (1992) 6, 2422-2427) N araB^n^e— (Better^, Science (1988) 240, 
1041-1043 ), ^fcfe77^tt—?—f£}£&&<>X\^^t^nXXhZ>o ^<D£y 

QIAexpress system] (^rT^V^M) ^ pEGFP, *7"c^pET(^C0#-^, ^^»T7 RNA 

m^—^i^m^x\ ^BL2i^w*bv ^y£b*fi>mfbfri%o 

[0123] ^fc, '-W— Mt3\ ^y^ 0 ^K^^fcfe(D^-7-7^Ia^J^^^^-cv^-ct ) J:v^ 

-g\ pelBiX^7Vie?IJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) £M£JBi~*l/f£ 

xw m^imm^ <d-<?¥— (DmAfe, m^M^/i^^m. ^whn*v— 
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[0124] Ml^^l^, Mx.\-£, m¥LW}m&M<Dm%L-^??— (Mfttt. pcDNA3 (4Vir 
hn^V£fc®t)^\ pEGF-BOS (Nucleic Acids. Res.1990, 18(17),p5322\ pEF „ 
pCDM8K IL&>NHJJ&&3fc£>3H^<^ w - (^!)x.^rBac-to-BAC baculovairus 
expression systemj (^yraBRLtfcjjSj) , pBacPAK8) N tt^) S jfeCO^Ji,^^^— (Mt 
fipMHl, pMH2) , WiyoVj/^&te&Z&m.^??— (09&k£, pHSV, pMV, 
pAdexLcw). UVn^7^7V^^(D^m^^^— (0fl*.t*, pZIPneo) , g^S^O^Jg, 
*<99~~ (Wz.^ Tpichia Expression KitJ (^VfcT Y^>^M) ^ pNVll, SP-Q01) „ 
ttffft*©M^- (#»Ri£, pPL608. pKTH50) fl^tf bfrlZo 

[0125] NIH3T3^|fi^(Dll)^^JiS-e^^ia^ @ W^Lfd^^te 

Mulligan^, Nature (1979) 277, 108) , MMTV-LTR7°n^e— „ EF1 a ^ 
— (Mizushima£>, Nucleic Acids Res. (1990) 18, 5322) , CMVT'n^— 

mmi^^i/i/, G4i8/^if) ^xvm^^x^mmm^mm^-) *m~ttiu 

$^i^f*LV\ Z.<D£5tem&& : &1r%>'<?#— bL-Tfe, #fJxJ3\ pMAM, pDR2, 
pBK-RSV, pBK-CMV, pOPRSV, pOP13&£f/^2p(f hfrl%> 0 
[0126] ^h\^ j&te^&^fem^m,^. 7>o, «rt-e»itfe^-(D=it 0 — |gcOJi*gSr 
@ ^^^^SbfcCHO^a^^^r^ffiffi-r^DHFRjt 
fe^WS^^- (#!lx.«\ pCHOI^if) ^fAL, ^hhi^-fe— h (MTX) £«9 

tutn^^w- (pcD^if ) ^tewm&tttm&mfbfoZo msm^tvx 

tfyjr—r&JA'^ T*?S*74As^ ^">^/^(BPV)#C0S 

W-«:Mv^-iLT, T57^y=3iyKh7^^7— if (APH)itfci\ 
^vV^— if (TK) at^T", ^§0^^^T->-^^y^^/Vh^^^^ 
7— if (Ecogpt) ^tKn^^3g5c^^ (dhfr) it^^Sr^-tf ^^dS-e^So 
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[0127] ^*—&mA&tizfe^!fokvxr£mzMm£te<, Jcmm-'&n* <r> 

in vitro*3 XXfiin vivo<DM^# s £>5o in vitroCOM^^tL-X^ 

^t^x^^ 0 mwmmtvxn, nmiMMifa. m?t&, choo. e xp . Med. (1995) 

108, 945) , COS, 3T3, 5;rcn— -*\ BHK(baby hamster kidney) , HeLa, Vero, M3£ 

MtL\~£T7Vfry*Jf^/^$m'ffl}l&(Valle, et al., Nature (1981) 291, 
358-340), fc3l^31 ; iJBJ§&, Sf9, Sf21, Tn5^^ihtlX\ ^ 0 

V>T«, CHO-DG44, CHO-DXB11, COS7&BJIS, BHK$BJ§S/$WM^fflV^;ix3o Wi 

m^^(D^^— (DmAfe. v^m%/^y}^ik, deae^;^^, # 

[0129] M$)M&b\^Xi^ Mz.lt, ^3^T-7--^/^A(Nicotiana tabacum) E±35fe(D&HJ§& 

$lxJi, l^^nvfe;* (Saccharomyces) JR, Mz.lt, 1^#nvfe^-feWlf 
(Saccharomyces cerevisiaeK f*y^n^'fe^ , ^y / ^ (Saccharomyces pombeK 
#!lxJi, T^-^/V^fV^ (Aspergillus) #tRfi. T^^/V^r/^ • ( 
Aspergillus niger) # s £tl£btvCl N <5 0 

[0130] j5§c^«^M-r^^\ ^0«£ffli^te^&;5o mmmmt^xi^ ± 

mW (E. coli) , Mz.lt, JM109, DH5 a , HBlOllg&mfbtl. 
hflX\^ 0 

[0131] ^mz&\^xm^^x±m^^mm&m^irz> 0 n^t-r^m^^^-VK 
%a<Dj?mte$£^ff?^k&x%z> 0 mz.it, mmmm^mmmtux , mz.it, 

DMEM, MEM, RPMI1640, IMDM§H£JBi~5£.£;& s "<?#5o ^<D^, FBS, ^Ipi^lfc. 
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[0132] — in vivo-e^°y-<7 o ^-K^M^$^5^i:L-c{i. ^jx.^, mwo&i&mirzmtk 

[0133] mm^m-r^m-k. m%wm%d, m&^fflv^s^^&^o mimmmti^x 

tt, t^v\ ^v^fflV^~^-e^6(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 ~£ft, dtfL^ib^^fflV^^^, h^^v?^^ 

[0134] m*.t£. @ Wi:i-5#y^v^KSr, j3 ^4^<DXomUf rpKm^KM 

V^(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702) o 

[0135] &ft, MAiLtft, MX.l&i'Ca&m^ZZ.k&'T&Zo tr^&mv^m^ § ^ 

^i^i«9, Z<D%^<D{^frbBfa<Dffifo&&£Zk&^£(S\is\imu, M. et al., 
Nature (1985) 315, 592-594) 0 

[0136] mm^m-r^m^. Mz-^^&m^^^t&x^Zo */*=*&m^zm 

pmon 530^#AU ^T^n^^^y^A-y^rv / ^>'^( 

Agrobacterium tumefaciens) <D c fc5^'^^yTf;i^A1~3o -<©/^Ty7^/^, 
0tlX.fi. ^^•T^--^^^(Nicotiana tabacum) fO&!fe&l2\ ^/^ncD^i^jff 

(Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 
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131-138) 0 



[0137] Mzxv&btift&mn. m^mm^tcnMm^imm^ti^hmmu mm 

Z>h<DXfetj:\\ m%.l2. W^Wyyj—jjy^ , Rfe^j®, WSx, M 

W1rZ>z.b&X%Z> 0 

[0138] ?vr*?h??7>C~-bLX^ mx.l$T7j~Tj— ?n~vWyy>(~ , ^Hr^^S^n 
V^h^yy^—^^ifhtl^ (Strategies for Protein Purification and 



Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 



Spring Harbor Laboratory Press, 1996) 0 Z.fhh><0^n^Y^fyy WfeW^Y 

t?yy-(—, $JxJiHPLC, FPLC#(DM^n-^h^^— Srfflv^TfT5^i:* s "C#5 

^G%y J*T$mfhfhZ> 0 m*SZ* y°v^^A%m^tz3JyJ*bVX, Hyper D, 
POROS, Sepharose F. F. (Pharmacia)#^S^(f ^friZ> 0 

[0139] ?fe*3, ^(Dmmmxi^mmmm^m&mmmmm^m^^b^xr), 

[0140] ^:^0j!(Djk/J^^S^M«, JfiL/J^^S(D^^^^^-LT^iV^L, ife 

[0141] MplSr^Sfei-S^tflcfi, mM#lzte&<DXmxMMfc1r%^bfimmx*&Z> 0 fflft 
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mm. #9&^ mimk -^/k vsmm. Mft^iistwtt, -mz 

[0142] M©fcfe©iiM^«aiffflIf*©i5^W^v^It^Ji 



[0143] »tt«i:LT«=?v?ft, xsM&ihtfbfi, mmw^mtvx^Mm 



^v;vTjv^/vbwm\^x^&\\ aft, mmm, mx.wj>mmmmm. 
[oi44] t^^^4L<fi#g p s-^-cfct), Aflsftjiaa, mmmm, m^u^mm, mm 

[0145] ^^J;05Biaa^«feSraiR-r«ri:^-ClrS„ ^frifcfcte 

— 0^o^^Mlkgfe7i^O.OOOlmg^^lOOOmg(DfBffl-eig^i:^Rrfg-e$55 o 
V>{3\ 09;tfi£, ^#fefc«90.001~100000mg/body(Dt5H-e^^-*^il^^^-e^ 
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^— o 



[0146] wr, *mm&mifeMiz£*)mmz.&mirz>7bK ^mmn^tihmmm^m^ 
[0147] mmmi} iEm^^4^-Mc^mjk/bum^Yfm 

^rU— (M^RM-810) ^-cm^PL-C, il|g£rM:Uco ^(D^ia^aL^iiLlg^ 

^Jx^-I^I&SL/Co Mt^frefc3VB22B sc(Fv)2 (SS^JS^- : 14) 20 
mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween 80)^^^^LT, 
VB22B^-^-#(D3gJ(Df-/Vfc:>?j-bT100 ,u g/kg#:M£&3iM-14 0 (Dayl~14) 

-4 0 <DP^RS-eVB22B sc(Fv)2fe§V^{i^^^^--t-^tf)^^^^■M/?)^lmL^JfiL 

[0148] ^TCO^, VB22B sc(Fv)2i£^-e«U i£-*N£4 0 @ jh/J^ifccDlS^ 
ii^P^^^tt.14 0 -eS^t^b/c(El2) 0 in vitroTy±4X^VfcT=t 

^bffi&te in vivo^t>^£;^3r£«|g£;h^ 0 

[0149] mtfowm ifo^mwj?#-?4^Mctetf%fa/hmM^mm¥m 

A^^(ACNU)^15 mg/kgf^m^^i^t-Mrt^ltb^o rtbib^S^-W 
, VB22B^-^l¥2lS^^^S-^l¥3lS^B^^bfCo M#^{rC;fc5VB22B sc(Fv)2 (IS 
?IJH-^-: 14)£r, 20 mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween 
80)^^^bT, VB22BS^(D^^^b-C100 /z g/kg#:M^5J:5^14 0 ffl ( 



^— o 
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itvvB22B&&mtm—&&bftz£5Kmi&uBfRBiTmtuto ft, mmmm 

U JfiLLiL/h«£r$iJ mvtc 0 
[0150] -wmu ACNui£-^#io 0 m*t>. Mffi&'tt&<?>0Mti$& 

^^^,^18 0 -effi/Ht (Nadir) Sr^Ufc (03) 0 — ^\ VB22B sc(Fv)2ifc-5-p-m 

, 0 W^^jfiL/J^m^ii^P^^^tbll 0 "T^ft^Sr^bJfiL/JvK^Sria 

^b/h(IH3) 0 i"/^*,, Iff^©^tf, ifo/h^^^bTfcjfiL/htfcit 

[0151] IMMMS) IE^^^i^/V^^(t§hVB22B u2-wz4 sc(FV)2&bt^hVB22B 
q-wz5 sc(FV)2(D^HI^-^^j;§lfiL/J^it#^ffl 

f^yyy 365973) ^AtU y^^U— (^^^JX, S^RM-810) fcT 

F-820 T?jM^&5rSJSUfco 
[0152] Day0-e?->?)lfiL/J^#C^S!J^:b7b5ffiOiJ-/V^^P^5^t, hVB22B u2-wz4 
sc(FV)2 (N=3) &£>rW<:hVB22B q-wz5 sc(FV)2 (N=2) (DjSt-^ik&l mg/kgf* Jf 
SLfc, hVB22B u2-wz4 sc(FV)2 (IS?!|#-5§- : 100)jfe^>U ? ^hVB22B q-wz5 sc(FV)2( 
E#l#-^: 101) fc£ % 20 mmol/L ^^&^hy?.Wlt1if8^ 300 mmol/L NaCl, pH 
7.5, 0.01% Tween 80&MMkL,XtiZm^ Day UZ.^mifrmMi.v.)mMVtc 0 ^(D^k 
, Day 8, 11, 15, 21fcJi!EO#fe^jM^&£$aj£Ut> ff^rtG.v.^tJcD^,};^ 
— iWDayO^l^U 1^— jHlf^ffiV vt, (DiS^arCDay l^^HI^T 

(s.c.)ffiH-SrL^o Day 8, 11, 14, 22lc_h|B©^jSfe'ejfiL/JvtRSfeSra!l3ebfeo 

[0153] ^Of^, hVB22B u2-wz4 sc(FV)2/ji W^hVB22B q-wz5 sc(FV)2f2 N #fllRF*3 
(i.v.) at*^bt^l^T(s.c.)^(D^^j^T*ffl*^^#bfclfe/J^mO^P 
dS*.fctl/fe(l2|12)o hVB22B u2-wz4 sc(FV)2Jfe£>tM£hVB22B q~wz5 

sc(FV)2(D^tttt in vivo^&^fc^jfr^^as^^&frfco 
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[0154] [##091] JfcfchMpltfcflWffajSi 

1.1 Mpl^glBaF3&fflJMc<£>W37: 

rfeftthMpl cDNA (Palacios£>, Cell 1985;41:727-734) (GenBank#NM_005373)3r 

PCR&Cj^if tlU pCHOKHirata^ FEBS Letter 1994; 356 :244-248)<£>DHFRjfrfe 

^^^§|5^^r|^*L. HEF-VH-gy l(Sato^ Mol Immunol. 1994;31 :371-381)<D 

UeomycmM&Mte^^^mfc&WAlsfcm^L^?— pCOS2^n— ~>-^U 

pCOS2-hMplfull£H#^L-/c 0 
[0155] ^if>V#MlHJiS^^ttt±iL-fcTotal KNAfi => fc> SMART RACE cDNA 

Amplification Kit (Clontech|±M)^rffl V vf, ^if>VMpl cDNA(@a^lJ#-^-:67) 

~^Ut 0 #£>ttfc#=^lF /VcDNA£pCOS2 tjf AL^ 
pCOS2-monkeyMpllullSr#^bfCo 

££>i^ ^K-^?7^Mpl cDNA(GenBank#NM_010823)^PCRt31J:«9iti|i§b, pCOS2tC 
#AL, pCOS2-mouseMplfull^r1#||L7Co 
[0156] f!Lfc#^^^- (20 /i. g)^PBS^^^L7cBaF3|0JiS(lxlO 7 cells/mL) t^-^U 
Gene Pulserdf-^^ht^PX., Gene Pulser II (Bio-Radt±M)^fflV^0.33kV, 950 m 

BaFajHaiaSrlng/mL-^^^r^— n^y3(^T> mIL-3 N Peprotech|±M) „ 500 ju 
g/mL Geneticin(Invitrogenf±MX 10% FBS(Invitrogen|±M) ; Sr'a'ti > RPMI1640i: : g-Jfi ( 
Invitrogen|±M) lwttlX.T3®$iU thMpl^|iBaF3^fflJ3S^(i^T^ BaF3-human Mpl) 
, ^/VMpl^^BaF3&fflJMc(J^T, BaF3-monkey MpO^t^v^Mpl^l^LBaFSjNa 
^tt(^T^ BaF3-mouse Mpl) ^#37:Lfc 0 iH#tl£j3:, Ing/mL rhTPO(R&Dt±§S|\ 
10% FBS^tpRPMI1640l#±a^fflV^T®#, li#L7t 0 
[0157] 1.2 Mpl^|iCHO|HJ3Stt(D#57: 

Flow Cytometry^fflV^cM^ttMffi<^lffl^^#§/cfei^ ^Mplit^^- 

pCXN2(Niwa^>, Gene 1991; 108: 193-199)CDHindIIIfP{i^pCHOI(D 
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DHFR3!te^il31.gM&&jf ALT, pCXND3Srf^3Sibfeo 
pCOS2-hMplfulk pCOS2-monkeyMplfbll*5j;7j?pCOS2-mouseMplfiill^r^S^L'C, 
His-tagia^lJ^tt^^— ^fflV^TPCR(Cj:^iii|iSL^^Mplitfs^-^pCXND3 
t^n— ^>^U pCXND3-hMpl-His, pCXND3-monkey Mpl-His3oJ;7J? 
pCXND3-mouse Mpl-His^rWISLfCo 
[0158] MLfc#-<^^- (25 J ug)^PBS^^^L/cCHO-DG44|fflJ3S(lxl0 7 cells/mL) \C 
^M^U Gene Pulser^ ^.^yM^IX.. Gene Pulser II (Bio-Rad|±B)^fflV^T1.5kV, 

7tCHO|fflJ3S^r500 /x g/mL Geneticin, lxHT (Invitrogent±M)^a"tf CHO-S-SFMII 
mMlnvitrogen#M)lZ.Mz.Xm$k^ thMpl|£iaCHO&fflJS&|* (i^T, CHO-human 
Mpl) £t^/VMpl^g?GHO|fflfl&$c (^T^ CHO-monkey Mpl) *3 it^^MpBS 
?aCHO!HJMc (J^T, CHO-mouse Mpl) ^Kf^Lfc 0 
[0159] 1.3 W^MthMpP$^/^IC<Df$M 

fchMplcD$BJ3ft^igJ$ (Gln26^ibTrp491) ^T^-FLAG^^tt^PLfcjlfc^ 
ff^U pBACSurf-1 Transfer Plasmid(Novagen|±M)<^PstI-SmaI$|3{£^#AU 
pBACSurfl-hMpl-FLAG^r^MbfCo fcV >T , Bac-N-Blue Transfection Kit ( 
Invitrogen)^fflV>T, 4/zg(DpBACSurfl-hMpl-FLAG^Sf9|fflJ!^^3$Ab/to i£#3 

[oi6o] nhntcm^-t^ &m v i^t» ^ «^MthM P i^>v^fc^*iMLfc 0 *g 

#_Ltf£rQ Sepharose Fast Flow (Amersham Biosciences|±$^)^^^$-l±-fc^^, 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)£rfflV^T}§ 
trjbf'o ^miS^FLAG M2 -Agarose (SIGMA-ALDRICH|±M)^®^$-fr^^, 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)£rfflV ^XMtti*Lfc 0 MW>&, Wb 
\Z.\M Tris-Cl (pH8.0)^J;«9 cp^OL. PD-10 column (Amersham Biosciences^:!^ 
fflV^, PBS(-), 0.01% (v/v) Tween20^g^^f ofd 0 fflffgiUh nf?§§[Mpl^^ 
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jf^shMpl-FLAG£ffci-£ 0 
[0161] 1.4 tMvlpl-IgG Fcjft^^-?^©©HjK 

thMpl-IgG Fcgft^^-^Sitfe^teU Bennettib(D^7£(Bennettib, 
J.Biol.Chem. 1991 ; 266: 23060-23067) fctfcoTfNgtUfco thMpl<D;fflJ!fr^ijM^ 
(Gln26d^Trp491)^— Ki-^^^IS^lJ^tMgG-y l<DFc^t&(Asp216£K><DT'M 
<7)W$) ^ir^mmmicm^U ®*£$I^Fusion Linker^L-CBstEIIIE^J ( 

7°^Kl9T^y|i^fflbf' 0 #^>tbfcthMpl-IgG Fc^^^^^ffitfe^-^r 
pCXND3 \C9n— pCXND3-hMpl-Fc?r1#|gL7t 0 
[0162] f^MLfc^<^— (25 m g )^PBStO!l^LfcCHO-DG44&BMlxl0 7 cells/mL) 

-^U Gene Pulserdr^^MwtlP;^ Gene Pulser II (Bio-RaffftM^fflV ^T1.5kV, 
25 /z FD(D^*T:v^^^Px.fc 0 ^Wr-ntf? — ^a^tJS^J^itf^^AL 
fcCHO&fflJfeSOO n g/mL Geneticin, lxHT^r-^tpCHO-S-SFMIII^ifi^^P^LTil^ 
U shMPL-Fc^J|,CHO^ajJ^ (CHO-hMpl-Fc) %7:bfc 0 

[0163] #ib;frfc:fc«-L?#^V^ £t,Ttf>£5^£hMpl-i g G FcSft^^-^fC^ftBtL 

/ <■ — O 

i#^_h?f&rQ Sepharose Fast Flow (Amersham BiosciencesthM)^^*^^^!^ 
&£ N 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)^ V^T^ 
EiiL/Co ^ffilR^HiTrap proteinG HP#^ A (Amersham Biosciences*±§!i) \ZMM^ 
^fcWit-, 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)3rfflV^ 
"C^tliLfCo ff^tClM Tris-Cl (pHS.O^Cj^^PU PD-10 column 

(Amersham Biosciences|±$!0£rffll N "C, PBS(-), 0.01% (v/v) Tween20^©#:^rfTo 

[0164] 1.5 shMp\-FLAG(D^&^XXl^4yW—^(Dmik 

MRL/MpJUmmCrj-lpr/lpr-^r>^(i^T^ MRL/lpr^r>^ B^^—Z^'V^—X 
A)^fflwr, SMf^i'Q^^lfl^bfCo ^Jdl^^lOOjug/EEOshMPL-FLAG 

^n^h^^Tv^^MHST Ra N ^h^-f^y^y^±M) =^r;v 

v^Wbbfc^^T^-^Ufco il^P^-KteSO/i g/|2E(DshMPL-FLAG^^n^^ 
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!^T\^-^-l,fc 0 -^ff6[Hl^S^Tofc^^^3|2E^>y-L. 50 m g/EoOshMPL-FLAG 

P3-X63Ag8Ul (P3U1. ATCC XK>MA) b^ty^WM%&$:W&^ Polyethylene 
Glycol 1500 (Roche Diagnosticsf±M) ^Mx.ti^hU^ir^tiCX'OM^M^-^l' 
ofc 0 M 0 XmATmifc&m V ^Tmik&tf V \ i##_htt^ffl V >TshMpl-FLAG3;7i 
«hMpl-Fc^r@tB^bf'^^y^V— h^ffi V >fcELISA*D it^BaFS-human Mpl^rffl V ^ 

[0165] 1.6 tfithMpttifccoMtir 

^^^-S^-T^^-^^^IgG (gamma) {ZYUED^M)tT;V^)y^^y r ^— t? - 
■Y^ctri^X IgG (gamma)(ZYMED ; i : ±M)^fflV^/t^ f >^IgGi^>'K^'^y^-ELISA^^TV^ 
„ IsotypeOO^LV^rtTlSfelf^^^^y—K^b-C. GraphPad Prism (GraphPad 
Software, USA)£rffll ^T$mi£:fNcU ^W-WM.^%^^fc 0 

[0166] ^ftwr-fy^y 0 ^ r-ry^-r^^M^j^^^fei^fflv^c^^^^ELisA 

^"C^r^LfCo hMpl-Fc^rl ^ g/mL£&3J;5 ^coating bulfer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )^#f^Lfc^(D£;tJP;t., 4°C^-C— t&KJ^U =»— ' 

3 

b/c c Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)^Ty^^y^3S^fTof;:#, 

3 

UK— ^<Df#^_ti# Srj&Px.* ^M-eiB#F^^©L/c 0 Rinse buffer (0.05%(v/v) 
Tween20, PBS)lCXtfcfrl,f'1$i, Alkaline phosphatasefls$LfcT^yy^y°#Mfr^ 
IktfiVf&MX-, ^ta-ClB#ra^gLfCo ^-fe^SIGMA104(SIGMA-ALDRICH|±M)^ 
lmg/mL^^5J;5 ^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl )^#fR 

3 2 

U^<D^Jll\ 405nm<Z)^3fej£&rBenchmark Plus (Bio-RadftM) iCXM^f'o 
[0167] shMpl-FLAG*DJ;TJ«hMPL-Fc^>?)-i-§IS'^^tt^^^ ELISA^J;<9fP #U^ 0 WMb 
fcshMpl-FLAG*5j;7j?hMPL-Fc?rl ju g/mL^^J;^^— 7V>^U Diluent 

buffer ^-cyv^de^Ma^To /Co ^m^k— m±m &;&nxu ^m-cmf 

WlifegUfctK Alkaline Phosphatase^^Lfcfei^'>^IgG^L#:(Zymed|±M)^PX., 
_hfE^&^^#^fe^tfo^ 0 ^^-eiB#^^-fe$-fr^^405nm(D®3teS»J 
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feU GraphPad Prism^fflV^EC t±J L-fc 0 

50 

[0168] CHO-human Mpl^fcteCHO-monkey Mpl£0lRU lxl0^ells/mUO£3J;5^ 
FACS Buffer (1% FBS/ PBS)^!^^Lf' 0 100 n L/well£/£§ J: 5 ^Multiscreen 
(MilliporettM)^^^U ^'«^i--CJ$#_h»^^5feL7c 0 5 ^ g/mUofe^J;^- 
^^Vfcm^±^Mx., 7k±\Z.X30ftmfcfo^fc o M^FACS bufFer^-Cl[U 
S5fc*£U FITCfJII^^^IgG^ffc (Beckman CoulteH±®D ^»1U 7K±^T30^ 
^SJ^$^rfc 0 SJ<£^ 500rprrrCl5)fBl3i'kU ±in FACS Buffer 400 ix Lfc 
WMl^, EPICS ELITE ESP (Beckman Coulter)^ffiV>-C^n— ^h^hV— ^fofc 0 
tiJ^mfL3fe (forward scatter) XlMJUl^ifcSLTfe (side scatter) (Dt^h^ A ^-C^lB 

[0169] ^#:<DT=^;*M£'f4te:, TPO^fe#'|4it5S^^i-BaF3-human Mpl^fcfi 

BaF3-monkey Mpl^^TfPttL-fCo ^§-^BJiS^^^^4xl0 5 cells/mL^^J;5t- 
10% Fetal Bovine Serum(Invitrogen ; i : ±M)^'^'tPRPMI1640(Invitrogen ; y:M)^!^^U 
60 ju L/well-C96well plate }^&L/c 0 rhTPO (R&.D%tW&£Tfs^ZfV}?—' 
±M(Vm&%W) , ^well^40ju Uft^ 37°C, 5%CO ^#T"C\ 240#^it#Lf' o 

2 

10 ju L/well-CCell Count Reagent SF (^#7^^*±M)^Jn*U 2B#Rgi#^#^ 
450 nm<D^^Jg(>M655nm)^Benchmark Plus^TiUfeU GraphPad Prism^fflV^ 

tec m&nmuto 

50 

[0170] 1.7 fehMplfei#:(Z)*tM 

i#H_hfit£rHiTrap proteinG HP#7-A (Amersham Biosciences|±M) ^Mf$-frfc 
0.1 M Glycine-HCl (pH 2.7)^fflV^T}§ftLfc 0 igtftf^ WbKIM Tris-Cl 

( P H9.0)^J;«9ii:^^cFfPU PBS-C— M^W&rttV \ s^y~?T — W^&^l'of'o 
[0171] 1.8 ^LthMplfeift:VB22B(D3it 0 r — ^O^fe 

^ithMplin:#:VB22B^Swestern blotting t^ffl ^fgTfeSttlf^lJfflU tr-Mpl<D 
^5>IB^^GST(D^® fiK^«^bVB22B(D3it>-^|ff^fofc 0 MG1 ( 
Gln2675^Trp491), MG2(Gln2675^Leu274)(DfJ^^tL^tLPCRiti|iSb, GSTgfe 
-^S & If ^LT^Ji^tvS £5 t^pGEX-4T-3 (Amersham|±) — ^o— ^>^bfc 0 
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B^^rdl^bfCo Sonication^J^I&fNi, XL-80 Ultracentriftige (Beckman, Rotor 
70.1TO^fflV^35,OOOrpm-e30^g'ij'^<^^^|±W^lHlJlZL, GST Purification 
Modules (Amersham|±)^fflV>T*t^bfc 0 10%-SDS-PAGEfc«fc«5#St^ x PVDFflgfc 
h^^^x^U VB22B^^^[#:^V>7iwestern blotting^rff ofc c VB22B« 
MG-1, MG-2^r^libfc*>0^, VB22B(D3zt°h— ^°^Gln267)^Leu274(D|M^^fe 

[0172] MG3 (Gln2675^Alal89) N MG4 (Gln26;5^Prol06) , MG5 (Gln26d>£>Glu259) 

, MG6(Gln26d^Gly245)(D^^irGST(Dgil|^Sfi?r{^LlRl#^western blotting 
&?Tofd&^ VB22B{*MG5, MG6£fgff5Lfc#\ MG3, MG^fBJIfcUfe^ofc*;^ 
£n VB22B(D3it 0 h— ^°«Alal8975^Gly245(DMj22^#^i-§* : ^^i®$tL7tlo £b 
{CMG7 (Gln26£>£>Ala231) „ MG8 (Gln26^^Pro217) bGSTCOM^S JCSrffcSiLl 5 ! 2 
tfL?c|£J|t:. VB22BteMG73rfg|^b7 v c;^ MG8tefgfiL&;^o:fc*#^ VB22B<D^ 
t°h^-^ !> ^Gln21775^Ala231(Djgia^#^-t-§i^^^$tL7i 0 £&>{£MG10 (Gln213 
3&>£>Ala231) £GST(Dgft^g &Wb<D%g&&$m&tlfcZ.bfab, VB22B<D^fc°h— 7° 
{3Gln2 1 3d>£>Ala23 1 CO 1 9T5/^£ &B5££*VfCo 

[0173] i.9 ^hM P mm/B22B<D^wMi^K^<DRmm&m^M^f 

^Lf'thMpl-IgG Fcg*^^-?^«^VB22B IgG^(Dfeti^^i#:HJ^^*Dft5^l^ 
W^^ff^To7"c 0 BIAcore2000(BIAcore|±M) {^Sensor Chip CM5(BIAcoref±®D^ 
^ybU T^^^^y^m^TthMpl-IgG Fcm^^<^M^m^hi.fc 0 TkK 
, HBS-EP Buffer(BIAcoret±$D3rffiV^T1.25~20 n g/mLCOVB22B IgG^rMMU 
VB22B IgG£r2#F«#nU l^^m^^t^kK. HBS-EP Bufrer^2^^»« 
^.b^mMM^Ut'o Sensor Chip_h(DthMpl-IgG Fcg^^/^jf t^^Lfc 
VB22B IgG}3, lOmM NaOH^15TOT^Pb"Cp£^U Sensor Chip^ff ^Ufz. 0 
^^^y^T^b^XUBS-EP Buffer £rfflV\ #fM320 n L/min£Lfc 0 
BIAevaluation ver.S.iy^h^aiTCBIAcore^fc^^fflV^-C, ^-M&X^htlf^^ 
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—?9J&9m]&m&%&&&MUt 0 tCDffi^ VB22B lgG(DMMfeWt(KD) It 
1.67 + 0.713 X 10" 9 M-Cfcofc 0 
[0174] 2] tfC£hMvA—&m$C{fc<Dtfpm 

[0175] 2.1 ^thMplfei#:BT^fJ^(D^n— 

*rifchMplin:^S:0^i-5^M'^ r yK— ^«fc«9tttfiUfcTotal RNA^ffl^T, RT-PCR 
fe^oTff iMbfc, Total RNA}3\ RNeasy Plant Mini Kits (QIAGEN|±M) Srfflwr 

ixio 7 «<D/N-r^yK— ^i«9ttmbfc 0 

[0176] 1 ju gOTotal RNASMs&JB b"C\ SMART RACE cDNA Amplification Kit ( 

CLONTECH*±SD ^ffiV vt\ ^^IgG2b^^^ia^J^^BM^J^^^-y^^^ 
^-^KMHC-IgG2b (|B^J#^-: 69) *&ri^?* k ^^^^XIB^J^^MW^ 
^^-y^^W^Kkappa (IS?IJ#^- : 70) ^ffl V 5'^#J»^ir>t£*ti|'§ 
bfc 0 ^^'¥^«42 o C-eiR#r H l30^^SJS$^fc o 

[0177] PCR^JS^IR(50 m L)<z)|a^^^^i- 0 

5 LCO10 X Advantage 2 PCR Buffer, 
5 jx LOO 10 X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix LCD Advantage 2 Polymerase Mix 

(£l±CD)$ftm ^TM>CLONTECH*±®D , 

2.5 ix L(ow$^m>€<mM, 

10pmoleCO-^j^^-y^^U^-^-KMHC-IgG2b^fc{*kappa 
[0178] ^fcRjfcnmm*tel!kCDbte<9X*&% 0 

94°c/5#r^, 72°c/3^mco-v-^^5\mRm, 

94°C/5#P^ 70 o C/10#P^ 72°C/3^mcO^-4^/^mR^ 
94 c C/5#^, 68°C/10#^, 72 c C/3^P E gcOlM^/V£25[ilfx ; ^ 



WO 2005/107784 45 PCT/JP2005/008592 

[0179] PCRjg^teQIAquick Gel Extraction Kit (QIAGENf±M) ^fflV^T^ T^Jn—^;V 
^h^M^t'^k, pGEM-T Easy^^— (Promega|±M) ^^Vfto ££>fc, 
ABI 3700 DNA Analyzer (Perkin ElmeH±$9^fflV^^SgE^IJ^S:Lfco 

=.^s?L,fcVB22B Hm.vJ^Mt&0^T, VB22B-VH) <D:^IE^J£IE?IJ#^- 
:7, T5/^BE?lJ£@E?lJ#-^:8, joimJK Bj^Ui&(UT, VB22B-VL) (DiMgE 

[0180] 2.2 ^tthMpl^t^Diabody^JI,^^^— <D\^M 

5T$7^^^y^^-@a?lJ^fflV^rtVB22B^^:^Fv (£IT. VB22B Diabody)^ 
^^K-f-^itf^^-^, VB22B-VH^r=i— K^£Mfs^<D3'^^:JoJ; WB22B-VL^=t 

— K-r§*^05'*S^(Gly Ser) z^^y^— Sr= — K^-54£lSE^ISr#iP 

4 1 

[0181] VB22B-VH(D|i)^ 0 ^-^— 70- 115HF(gB?'J#^-: 71) fit, EcoRI§Pfi^i-§J: 
5i-l£f+U VB22B-VH(D^^^^— 33- 115HR(ia^lJ#^-: 72) J3\ VB22B-VH 
©C»n- Ki-3DNA^-f^y^VXU 5^o(Gly Ser) ^^^§y^— ^=3— 

4 1 

Ki-^^IS^IJ^fe(^^VB22B-VL(DN^)iS^— Ki-^DNA^/N^y^VX-TS 
*£KI£?IJ £5 ^IStfbfCo VB22B-VL(D fff^^-r-^— 33 • 1 15LF (IE^lJ# 

73) te, VB22B-VL(DN^^^=3— Ki-^^KSE^J^^t^^ (Gly Ser) ^i^5y 

4 1 

— — KfSigSE^J , VB22B-VH(DC^S^=3 — KI^^SIE^^-T^ £ 
5 mKff-bfeo VB22B-VL<Dil;£-? 33 • 1 15LR (@E^iJ#-^ : 74) }2 X 
VB22B-VL(DC^S^^-Ki-§DNAt^^^y^VXL, J^OFLAG^ 
(AspTyrLysAspAsp AspAspLys/IE?lJ#-^ : 75)^=3— H"t"5lttBB#l£:^rU ££>t£ 

[0182] H— PCR^*5V^T, VB22B-VH*Dj:I^y^— IE^IJ^VB22B-VL*Dit) ? y^— IB 

if 2o<DPCRRj£i&3r£*T<E> £5 ^/&bfc 0 

5 ju L(D 10 X PCR Buffer, 
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^^hC0DNA^y^7— ifTaKaRa Ex Taq 

10ng<DVB22B-VH*^:f*VB22B-VLift'fe^Sr^'t?pGEM-T Easy^<^— N 
10pmole(D^j^^-y=f^l/^-^K70-115HF N 33- 115HR^7i{i33- 115LF, 33- 
115LR 

[0183] *^KlS?aS^#tt2fe©t*5l9'C*>So 

94°c/ i5#n, 72^/2^^® im ^/v^5 mm& . 

94°C/ 1 x 70°C/2# ffl <£> 1M^£5 

94°C/ 1 5fj>ra , 68°C/25> W <D 1M^"£28 [US^ , 

[0184] ^j400bp<DPCRjg*(^QIAquick Gel Extraction Kit (QIAGEN|±M) ^ffl V ^, T# 

n-^W^iSLfct, #PCRjg^<£>— §PSrfflv^TlsjlT©J;5^npCRS^T 

PCRMJ^^^(50 m L)(D|a^^^^i- 0 
S^uLCOlOXPCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-— s*<DDNA2Ky;*9— ifTaKaRa Ex Taq 

1 /z L(D^— PCR^^I (2ffi8SX 

lOpmoleCO-^j^^-y =f^^l/^"^K70 • 1 15HF. 33 • 1 15LR 
[0185] WcRj&m.&4ki*fe&l<Db$$V-?foZ> 0 

94°C/ 1 5#ra . 72°C/2# 53 <D 1M^£5 dlS^ * 

94°c/ 1 5#ra , 7o°c/25> 59 <^ -y--r ^/v^5 tmsm , 

94°C/ 1 5#ra , 68^/2^59 <D 1M ^£28 
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[0186] *t)800bp<Z)PCR^^^QIAquick Gel Extraction Kit (QIAGEN|±M) lrfflV^"C % TiJ 

Mitl±M)^?^^bbfc#^, QIAquick PCR Purification Kit(QIAGENf±M) ^ffiV^T 
ffiBU pCXND3^P— pCXND3-VB22B db^ff^Lfco 
[0187] 2.3 ^thMpl^f£sc(Fv)2^gl^^— (Df^M 

VB22BS5fe(D2o(DH^W^fJ^^J:t) ? 2o(DL^^^^J^^tpB$C^ia:#: 
[sc(Fv)2]^Jai-§^^^K^fNM1" ; 5^>6^, ff)3zll(DpCXND3-VB22B db^V^ 
X£XT<7>£?iCPCRm\Z.£<9i&misfZ-o sc(Fv)2»lK^cD#|fgM@^o^T, 

[0188] fc£C#)^ VB22B-VH^— Ki~^it'fs^-(D3'^iiS*5j;TJ?VB22B-VL^=t— K-t"§ 
itf^<D5'^^15T^y^75^^y^— (Gly Ser) Ki-§^BB^iJ^r# 

4 3 

Lf'o r<Z>B^i!§@^:feV^ 3®ig<D^^— ^§rf'^l£tf-Ufc 0 VB22B-VH(D 
tfijfZf?^— VB22B-fpvu (y^-^— A, Ba^lJ#-^:76) te. 5'^i^^EcoRIf|3^^ 
#U VB22B db(DGln22*5j:U ? Leu23^PvuII§Pfi^^#i-§j:5^Kf+bfCo 
VB22B-VHC0^^^7^^^-sc-rL15(^°7^^-B, BB^'J^^: 77) }3\ VB22B-VH 
(DC^S^— K-T^DNA^/N^y^VXb, 7>0 (Gly Ser) T^b^y^^ 

4 3 

K1-§^SBB^lJ^^t^l-VB22B-VL(DN^i^^3— Ki~§DNA^/^^y^VXi-§ 
^XBB?lJ£^r3£5^!£f+Uc 0 VB22B-VL(Dtif^^-^— sc-fL15 (^-7- 
C, Bfi^'J#^-:78) W:, VB22B-VL(DN^^— K1-3^*Ifi?IJ&«bW- (Gly Ser) 

4 3 

^ ^ y — ^ — Ki-§^@s?ij , vb22b-vh(d c^s^=t — Ki-^^Be^ij 

[0189] ^^PCR(C*dV^T, VB22B-VH*5i(D?y^— BS^IJ^VB22B-VL*3j;U ? y^— BB 

?iJ^ti>2o(DPCRH^^^WT0J:5 ^^L7ho 
PCRSJ^^?tt(50^ L)<D|a^^^t^i- 0 

5 /z LO10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^-^5/h(DDNA^y^7^-ifTaKaRa Ex Taq 
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10ngOpCXND3-VB22B dK 

10pmoleCD'8'^^-y=f^^lx^-^-KVB22B-ipvu, sc-rL15*7"cf*sc-fL15, 33- 
115LR C^^— D) 

[0190] i&tRi&mMlkftte&iDb&y-zlbZo 

94 0 C/15#Fb1, 72°C/25>F^1M^/^5[h1S^ 
94°C/ 1 5# W , 70 o C/2^1 ^/V^5 * 
94°C/15#Rg, 68X:/2ftm<D-y-<4?/ls$:28\E}RU. 

[0191] *t)400bp(DPCR^^J^QIAquick Gel Extraction Kit (QIAGEN|±M) £rfflV vt\ T# 

o7i 0 

5 ju LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-^^hCODNA^y^7— ifTaKaRa Ex Taq 

1 ix L(DM— PCRjg^ (2il), 

lOpmoleCD-^^^-y =f 3?^1>^-^K70 ■ 1 15HF, 33 • 1 15LR 
[0192] $Lfz.ECmU&^m*fc<Db#>>0X»&Z> o 

94°c/i5#r H i, i2 o c/2ftm(W4??v?tmmM., 

94°C/ 1 5#ra , 70°C/2;9f^ <£>1W/V«r5 HIS^S , 
94°C/ 1 5®m ^ 68Xl/2frm<Dy-'(?/V$:28m%M . 

mk KKmmm^72x:x5^mi]m^fc 0 

[0193] ^8OObp<£>PCR0$>£rQIAquick Gel Extraction Kit (QIAGEN^tM) ^ffi V v"C\ T^f 
n-^^/^^f*Mbfcm, IM@l*EcoRI (^Mitl±M) *3J; WJRR^^Notl 
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W&%±M)~e^klsf^l^ QIAquick PCR Purification Kit (QIAGEN*±$9 £rfflV^T 
pBacPAK9(CLONTECHttM)^^n— pBacPAK9-scVB22B^f^ 

[0194] pBacPAK9-scVB22B^)PvIIfMi^#Ai->T"^f^Mb/c 0 i^^N^i^S 

^{tfcVB22B-VH£VB22B-VL3r(Gly Ser) frhf&&l»jJ— XW^f'T^ym^ 

4 3 

— Ki-^jt^^^^(CVB22B-VHcON*S^=3— Ki-§jtfs^^(Gly Ser) 

4 3 

„ @ 6^iff^(Dtf)*-^ 0 7-r^— Fv2-f(:/5M^— E, ie?lj#^-: 79) 5'^S^PvuII 

Mi^tL, VB22B-VH(D5'^MiJ(DlS^J^oJ:5t^ftbfc 0 B BlBr^©^ 

Fv2-r F, @S^IJ#-^-:80) f3\ VB22B-VL<Z)C^i^^=3— Ki~S 

DNA^M^y^VXU /^o(Gly Ser) ^^j^^JJ^— — Ki-^^Sga^J^^> 

4 3 

VB22B-VH (DN^S^=> — K1~3 DNA ^ M^y ^VXi-£:^IB^J > $ b ^ 
PvuIIfMi^i-SJ;5^iSf+L/c 0 pBacPAK9-scVB22B^M^L-C, J^TM^- 
PCR^ffofc 0 
[0195] PCR^jSi^tW(50 ix L)<Z)|a^^^^i- 0 

5 LCD 10 X PCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^5/h<Z)DNA^U^7— ifTaKaRa Ex Taq 

10 n gOpBacPAK9-scVB22B, 
10pmoleCO'^j^^-y=f^^U^-^ : -KFv2-f. Fv2-r 
[0196] tifcRfoU^ftmk(Db&<9XfoZ> 0 

94°C/ 1 5fJ>m x 72°C/2# ffl <D 1M ^/1^5 dlS^ x 
94°C/ 1 53g!>R9 , 70°C/25> M <^ ^/V^5 dlSm , 
94°C/ 1 5fJ>m . 68°C/2# 59 <D 1M^/V<lr28 
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[0197] ^800bp<DPCR^4^£rQIAquick Gel Extraction Kit (QIAGENtfjSD ^T, TJf 

*&/W*&Nt$kVtt&^ pGEM-T Easy<^— (Promegaf±M) 

lUlRbTCo P BacPAK9-scVB22B^f|jlJPS^*PvuII(SM^ ; i : ±$i)-e^^brc^^, [hI 
iRLf'®r>i"^Sf£U P BacPAK9-VB22B sc(Fv)2^ftMbfc 0 i^M^t'^^— £0J 
PW*EcoRI (Mitl±M) ^mfflJfW* NotI (S?@^|±M) T^mfcUfcfH^ 
QIAquick Gel Extraction Kit (QIAGEN|±M) ^fflV^T, ^1600bp(D^>t^T^n— 
^^V^^ftMb, 5IJ1^<^— pCXND3^n— pCXND3-VB22B 
sc(Fv)2£rf^§!iL7c 0 
[0198] 2.4 Ib^^aj^^fflV^fcfehMpl— ^^^L^CD^JI, 

CHO-DG44*HJ3&£ffl V ^—^mffifc^fe^^MMW^m^lk^Xy (CbT 
^To7c 0 Gene PulserH (BioRad^M) ^ffiV ^c^l^^hn^l^— ^aWi^i^jf'fS^ 
tALfco ^?S-<^— (25 /z g) £PBSt£!«L7cCHO-DG44!Hflft (1 X lO^BJ^/mL 
)(D0.75mL^-^L7c^(D^7K_h-eiO^^^Pb, ^^M^Uc^Cl.SkV. 25 

— i >/3>%±m£tlfcMl&&, 500 ^ g/mL Geneticin (Invitrogenf±M) ^"tP 
CHO-S-SFMlHg-ife (invitrogenttM) tw^TiHgtU B^CHO#BJ§&tt^t57:L7C 0 
VB22B sc(Fv)2te, r^^fe^^ia^JS^^iOT^^^-bW^MbTCo 

[0199] cos7m^m^^—^m^i^(D—mi±mm^(D^^xn'ofc.o m^?? 

— (10 g) bPBSlcm'M'LtlCOS7mM (1 X 10 7 ?MJiS/mL) (D0.75mL^^-bf'^(D^ 
7K-h-C10^-^^PU ^-<iyM£#Uc#^1.5kV, 25 FD^M^T^W^^ 

10% FBS^tpDMEMi^iffi (invitrogenttM) KMz., — 6&i#^Lf-^^ PBS-egfe^- 
#^CHO-S-SFMII®ife^P^.-C^J3 0 ^l$#L7Co VB22B Diabodyte. ^(Djjfet: 

[0200] 2.5 i^Jltt^O^ttbMpl^^^^L^cD^:* 

7°^X^e^*Bi^lJffi L-CS'JSbf'o i-^^^BIAcore2000(Biacore|±M) ^Sensor 
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Chip CM5(Biacore|fc$a)£"fe3/bl^ ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH|±M)^^^Lfc 0 WtMSmL/seC^MfSkSt^^zf/^m^. 

WtHlstlo Diabody^oV^O^^nte, dbl2E10(WO02/33073, WO02/33072#flg 
)«H£fflU sc(Fv)2^oV^T(D^2pB F p^*lllC^tf^^-«3t^Ol2E10 sc(Fv)2SH£ffl 

[0201] 2.6 ^tfchMpl Diabodyfe <OT— 

VB22B Diabody^JaCOS7|HJ§£&5VM3CHO£BJ§S<Z)i#^i:?lt £\ 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20l!^^bLfcAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH*fc®D#7^S^$iir, 100 mM Glycine-HCl(pH 3.5)t?^ 
ft£i3:fc: 0 ^HiW#te\ WbKlU Tris-HCl (pH8.0)-efpfP^fTV\ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience|±M)^7iN^rffl V ^X^f ^T^^xi^rY^fyy ^ 
-^Tofco f?/l'ZM?w<?W?7>(~- ©/^77" f*. PBS, 0.01% Tween20£H£ffl 

[0202] VB22B sc(Fv)23§^COS7^Jtf3fc5VM3CHO^Ji&<Dig#_h?i£\ Diabody^f §5|£|r] 

20mM y^^MW : fS(pH6.8)-t? 5 F^bbfcMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Radtfc$SD^7A^d^t, 250mM y^MWI^(pH6.8)-e^|^W^^mL 
fdo ^ffipf^tt, l^£ffiJR£fflVvr*lt3K HiLoad 26/60 Superdex200pg#^ 

&f3\t^X?A'Z>M?wby?'7>(~- 2rfTV\ 5^M^40kD~70kD^B^i-3H 

5>Sr5>^L-fCo CLOpf^^ 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
"e^P^kbfcAnti-Flag M2 Affinity GeLi7 7-^31®^$^ 100 mM Glycine-HCKpH 
3.5)-e^m$-fr/t 0 |§ffiiSj^J3\ WbfclM. Tris-HCl (pH8.0)-efpfn£rfTV\ HiLoad 
26/60 Superdex200pg^7^^fflV>T^VV^ig^n-^h^^^- ; Sr i fTo7ho ^Vl^ii 
^nvh^77^-©/^^77-|4, 20 mMB^gfcSgllftR (pH6.0), 150 mM NaCl, 0.01% 
Tween 80£HMbfc o ##S$4X'^y^' 121*5 V^T, Diabody*5j;TJ?sc(Fv)2(D?(ftB^, 
SDS-PAGE*5 J:7J?^LFlagfet#: (SIGMA-ALDLICH|±) £rffl V >fc Western Blotting^ffl 
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[0203] 2.7 Flow Cytometry^ i^fehMpl— ^^^L^CO^^^tt^IM 

CHO-human MpL CHO-monkey Mptfoit^CHO-mouse Mpl^tUl&U lxlO 6 
cells/mL(o£3J;5^FACS Buffer (1% FBS/ PBS)^®^L/Co 100 ju L/well£&3 £5 
^Multiscreen - HV Filter Plates (Millipore^tM) t-^&U M'^^f^^-C_h?f 
icL-7c 0 31^S<DDiabody*fcfisc(Fv)2^Px., 7k±^T30^SJ££-^fc o M2r 
200 ju LCDFACS buffer ^TKEl^fcifi-U 10 ,u g/ mL CD ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICHttM) £»]U 7ki:^T30^PBlJxJ££-frf-o #C^200 
.uL^FACS buffer^-C*fflJiS^l[Hlgfeif-Lfc^, lOOf^f^LfcFITCfJIfl^'/^IgG 
(Beckman Coulter|±M) 7jcii^T30^Sj£;£-£:fc o MH-JS'L>L- 

_h?H^|$£i\ FACS Buffer 400 n U^^U EPICS ELITE ESP (Beckman Coulter|± 
)£fflV^Flow Cytometry^#t^f Co ftf^-f^L^ (forward scatter) &WJ^i5cSL)fe ( 
side scatter) (D^W7MZ.X^M^MM\^-~ h&WlfeVfco 

[0204] *tML/cVB22B sc(Fv)2^fflV>-C, #»pl^^£i^cCHO*fflJ}&^i-3l^ 
?Stt^l¥ftL-f^^:^El5^7^-r o #^Bfl&T?fe3CHO:fe£tJ«CHO-mouse MpHd 
^LTtef^fgtt^;*^ CHO-human Mpl*5 it^CHO-monkey Mpl^#M6^^ 
^^-T^r^^it^^^Co r^l^^tt^ftS^^. VB22B lgGtmfrb^^tfrb 

[0205] 2.8 ^ithMpl— *^^L#:(DTPO#T^^r-?gtt(^!¥ffi 

TPO^#ttii?i^r^i~BaF3-human Mpl^fc{iBaF3-monkey Mpl^rffi V ^TTPO^I 

Fetal Bovine Serum(Invitrogenf±M)^^tPRPMI1640 (InvitrogenttSO 
X2m$tWVfcM, 4xl0 5 cells/mL^/^i5^10% Fetal Bovine Serum^-fr 
RPMI1640^^^L, 60 L/well-C96well plate^5>&L^i 0 rhTPO (R&D^tW, 
COS7f:«iifi£:fcteMMn 3 n<7)2§J&£g t 9, ^-well^O/z L^P X., 37°C, 5%CO ^# 

2 

T"C\ 24B#fff|i : g-#L-/'C 0 10/i L/well-eWST-8^:^(Cell Count Reagent SF, 
T^^M)^Mx., \MM ^Benchmark Plus^fflV ^T450nm(D^3feS(^fM655nm)^ 
$'J^U 2mmm^m^ SS450 nm<DMj£(^655nm)£aiJ^Uh 0 WST-8f£ 
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mU\^.TPOmT^=-^h^^WMVfc 0 GraphPad Prism^fflV^EC 

50 

[0206] tifc, TPOfe#ttj#M^i-thfijk^lfflJ^^-efe§M-07e(DSMZj;«9lKA)^ffl 
LT, TPO$lT^— ^h^tt^ffffibT^o M-07e^l% Fetal Bovine Serum^t? 
RPMI1640-C2[Hli5feifi-Lfc#, 5xl0 5 cells/mL^^i5^10% Fetal Bovine Serum^ 
tpRPMI1640^!^^U 50 ix L/well-e96well plate^^^Lfc 0 rhTPO, COS7i#^_h 

m ^.tmmu^m&^wo , ^-weiucso^ lmx.. 37°c, 5%co m^r-v, wmm 

2 

J##bfc 0 10 m L/wellT?WST-8t^ (Cell Count Reagent SF, ^^T^^M)^: 
JJUK., ^Benchmark Plus^ffl 1^450 nm<D®)fej£(^J|g655nm)«J^;U 4B#^ 
J#j£^l^ M450 nmC0mytmmme55nm)mm^ o 4B#Rg<»5fe«^£fB 
^TPO^T^-^h^tt^fPttbfCo 
[0207] ffiMbfcVB22B IgG, VB22B Diabodyjo J;7J?VB22B sc(Fv)2£rffil ^G, 

BaF3-human MpU BaF3-monkey MpU M^e^fDTPO^T^—^h^tt^fPiSLfc 

^(WO02/33073, WO02/33072#i0 o fffc^^tbT^^LthMpl^L^ 

„ VB22B IgG (BaF-human Mpl EC : >30nM)f31^j-UT, VB22B Diabody*5j;Tj? 

50 

VB22B sctFv^ter^T^—^h^ffiBaF-human Mpl EC :^tfh^:fh 61pM, 27pM) 

50 

-Cfe^ ^^y#VK~Cfe3human TPO(BaF-human Mpl EC : 76pM)tm^$£l-tCDffi 

50 

tt^LfCo VB22B Diabody<kJ;bKL-CVB22B sc(Fv)2/6^V vfgtt^Lfc^/^tb, 

[0208] 2.9 ^tbMpl^^i^ffccDtMb 

VB22B sc(Fv)2(Z)tHk^^ife^fc^{^, <^^$^tTV^Kabat Database 
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) ^^tffWlfi^U'^- ^A3^U 

J3:DN13(Smithsonfe, Mol Immunol. 1999; 36: 113-124) bM^^M^&gf^^-b&ft 
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/5>ofCo BT^J^^ToP027(Hougs^ x J. Immunol. 1999; 162: 224-237)^ 

MtetfcDS*^«(^T, CDR) «3^UfcfcMfc*fc#&ff^U^ fcMb*fc#sc(FV)2 

^CHO-DG44jHBHat3lT|ll^$^r, BaF-human MplMWcT^— ^MStt^fMb 
fCo T^^hfiH^SrJBfiUCx FRrtfcTS/B&glfefc&ll*.* -^^MVB22B sc(Fv)2£ 
|W)^<DT=?^h^tt^i-^tMbVB22B sc(Fv)2Srf^KLfco 
[0209] A#ftjfcf3\ 50base@S(D^^y^DNA^20base@^^^y^VXi-^i5 

— K-TSate^Srfmb^o ^fe^aMS^SrfflVvr. ##^J2.3(0^^|^I#^, 

sc(Fv)2^MU pCXND3(^n— ^^b, 35^®<DfcHt:VB22B 

sc(Fv)2^#ALfc#3i§§i^<^— pCXND3-hVB22B p-z sc(Fv)2, 
pCXND3-hVB22B g-e sc(Fv)2. pCXND3-hVB22B e sc(Fv)2. pCXND3-hVB22B 
u2-wz4 sc(Fv)2, pCXND3-hVB22B q-wz5 sc(Fv)23rf^Mbfc 0 ^^J^KUl 
§hVB22B p-z sc(Fv)2(D^^IS?lJ^IB^lJ#^-:60^, T^J^MM^^\^^: 61 
fc, hVB22B g-e sc(Fv)2<D^^ia?lJ£ia^J#^: 62^, T^7liia^J^IS^J#^-: 6 
3t£, hVB22B e sc(Fv)2(D^S@a^lJ^IB^lJ#^-: 64fC, T^/^ia^J^ia^J^^-reS 
^ N hVB22B u2-wz4 sc(Fv)2(D^SSa^lJ^IS?lJ#^-: 102^, T5/^ia?lJ^ia^l]# 
^: lOOtC hVB22B q-wz5 sc(Fv)2<7^^ia^lJ£:ia?IJ#-^: 103^ T^y^ia^lJ^ 
ga?lJ#^-:101f^i- o ^fc-^^^VB22B sc(Fv)2(D^Sga?lJ^ga?lJ# : ^-: 131^ 
T^y^ia^J^ria?!j#^-: 14^^i~ 0 ##^j2.40^fei!lKl#^CHO-DG44iaj^^ 
38^£1§% J0#-t?t^[HllUlL/t o fcMbVB22B sc(Fv)2^*Flag^^^^^*PbTV^/ £ ^V^r 
^7)^, l§#_h?t^^»*tM«s #%^1.8^fBicb/bVB22B^^f^^3zt°h— ~f 
-e^SMGlO (Gln213^^Ala231)^GSTg*^SfiR^flJfflbTffo^ 0 MGIO^GST 
SS-o"® fe'S.O^Wt'i. Glutathione Sepharose 4B(Amersham Biosciences^®) £rffl 
V^T, (D^tih^— /M^feTfjfMUho £tb^ ltMb7^MG10 £GSTg^ 

g Qf ^^-©/nh^-zKCf ot, HiTrap NHS-activated HP(Amersham 
Biosciences*:^) ^@5^bU T:7^7^#^^MUh 0 tMbVB22B sc(Fv)2^ 
JSCHOlfflflftCDi^ii^^ 50mM Tris-HCl(pH7.4), 150mM NaCl, 0.01% Tween80 
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-e^WibbfcMGlO-GSTgifl^^aWia^b^^A^^U, fcMfcVB22B sc(Fv)2£r!R 
lOOmM Glycine-HCl(pH3.5),0.01% Tween80"C^ tH fc 0 ^WPf^f*iiL*> 
i^lM Tris-HCl(pH7.4)-e^fP^f V\ HiLoad 16/60 Superdex200pg (Amersham 
BiosciencestfJS) ^V^^^I^nvh^y^f- £rfTo7t 0 ^/WE>i^n^h^7 
^^-<£>Mttj?R^ 20mM^^>-^M®n^ (pH7.5), 300mM NaCl, 0.01% Tween 80 
^gfflWto ^^fcWMn^fflV^, #%f?!|2.8(D^^|WI#^TPO#T^^h 
^tt^!¥ftb/b 0 MMbfc-^r>^MVB22B sc(Fv)2 , hVB22B p-z sc(Fv)2, hVB22B 
u2-wz4 sc(Fv)2, hVB22B q-wz5 sc(Fv)2*5j;U ? th{bbfchVB22B e sc(Fv)2 N 
hVB22B g-e sc(Fv)2^fflV^T, BaF3-human Mpl^DTPO^T^—^h^t^fNffib 

[0210] 2.10 £tt:r-Mpl#L#:VB22B IgG, VB22B sc(Fv)2*5j;D ? tMkVB22B sc(Fv)2<7)feiig 

^thMplfei#:VB22B^Rr^|i.^x.Mpl^^i-^'l4«^IJfflL, ###!|1.8-C 
^LfcMG10(Gln213>O^Ala231)-GSTjSll^ S£®£VB22B IgG, VB22B sc(Fv)2*d 
J;tffcMfcVB22B sc(Fv)2^0^^#:HJ^^^itSMB^^W^fofc 0 
Biacore 3000(Biacoretfc$g) ^Sensor Chip CM5(Biacore|±$^^3f U T^XyTV 

^^^TMGio-GSTSfe^s &S3:@j£>fbut, sa^^^^s^r— r± 

HBS-EP Buffer(Biacore|±M)^(£fflU fcfE3£f220 ju L/min£Lfc 0 ^{ZIHBS-EP 
Bufier-C5.5~175.0nM<DaiS^Hi4b^:VB22B IgGSr^Jh/^ft^RJSftBllLT, # 

»H®JKS^^raai|febfeo Sensor Chip_h<D 
MG10-GSTgi^®S®^^-^bfcVB22B IgG}*, 20mM HCl^l5>^^Pb"C^^ 
L N Sensor Chip£r#£Ufc 0 IHii^ 4.7~150.1nMCDVB22B sc(Fv)2, 5.3~168.9nM 
OhVB22B q-wz5 sc(Fv)2, 4.9~156.8nMOhVB22B u2-wz4 sc(Fv)2£:1SlMU 

[0211] V^n-t>ZHffi*rifrC*>5fc«), #«aPT*#btbfc-fe>^— 

<©W:fr<©jS£^tf5^£Ufc^St£&5o ^.(Dfcib, BIAevaluation ver.3.iy^hr>oiT 
(Biacore|±M)<^Bivalent analyte model^fflbTflWi^'^J;^ ^#OiKS-e 
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T$MMfe&(1ffi)&MliZ.jFVtt 0 VB22B IgG, VB22B sc(Fv)2, hVB22B q-wz5 
sc(Fv)2, hVB22B u2-wz4 sc(Fv)2(DMM'MMKDM, ^tl^fl 1.15xlO~ 8 M, 
1.17xlO~ 8 M, 1.36 xIO'Vl 1.02 xlO~ s MX&>V, MGlO-GSTgfc-^S FiS^fLT, }5 





ka (1/Ms) [xlO 5 ] 


kd (1/s) [xlO" 3 ] 


KD (M) [xlO" 6 ] 


VB22B IgG 


0. 96±0. 78 


1. 10±0. 01 


1. 15±0. 09 


VB22B sc(Fv)2 


4. 23 ±0. 22 


4. 91 ±0. 72 


1. 17±0. 23 


hVB22B q-wz5 sc(Fv)2 


3. 76±0. 38 


5. 10±0. 56 


1.36±0. 06 


hVB22B u2-wz4 sc(Fv)2 


6. 08 ±0. 30 


6. 17±0. 23 


1.02±0.08 



[0212] ,m#x.MthTPOf*, 4k¥mmmm<Dt5mz£%ik/hmwj?fe<vfe>mMtvx, £ 
^^mx\ mmnm&ftfrtix%ti 0 %:(Dmmnmiz&>\^x, -^<D±^m 

MtLsX, TPOcD^^-^i^^LTPO^i^cDmia^lg^^ttT^o^Ounzhi Li, et. al., 
Blood (2001) 98, 3241-324, Saroj Vandhan-Raj. et. al. Ann. Intern. Med. (2000) 
132, 364-368), mzft£E^<DTPOffi&&m^1r%^uttmm^fL, 

£thx\ ^ 0 izx<>x0i£tizm:po&&&T^-xh&tt4kffii£<D&j§. 

TPo^T=f^hfet#: (igG) xvhmtit^m^h^ , sfo^uwj>m<DBmmbf£z>z. 
i/sw&mz&^xh^ ^(Dmm.m^mm-i^<. mimm^^mum, mm 
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[6] m?m^: 1. 2. 3^fBSc<^T5/^@B^ib&5CDRl, 2, 3^^^^^ "1^^ 
[7] @B?lJ#-^-:4. 5. 6KndM(DT^Wmmfrbts:Z>CDRl, 2, 3^^^"^"^ 

[9] m^M6^8(D\^^irri^^t^(DT^ymMm^^^xixnw^T^ym^u 
nm^^m^ViW-^m^m^t^x^m^^mm^m^mmo 
)&ftbi.x^ir&!h^mm<pmmmM 0 
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